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In  preparing  the  second  edition  of  this  Manual  I  have 
sought  to  indicate  the  changes  that  have  been  effected  in 
operative  methods  and  procedures  by  the  adoption  of  the 
antiseptic  method  of  treating  wounds,  and  to  describe  such 
additions  and  substitutions  as  have  been  favorably  received 
and  can  be  systematically  presented. 

The  descriptions  of  most  of  the  formal  operations  that  can 
be  rehearsed  upon  the  cadaver  remain  unchanged ;  the  chief 
alterations  and  additions  will  be  found  in  the  passages  treat- 
ing of  the  excision  of  joints  and  bones,  and  of  operations  in 
which  the  peritoneal  cavity  is  opened. 
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Ik  prepariDg  this  Manual,  I  have  sought  to  render  it  Buffi- 
cieDtly  comptete,  as  regards  both  the  number  of  operations 
described  and  the  details  of  the  descripCiunH,  to  meet  the 
nanla  of  the  practitioner  and  of  the  student;  but,  on  the  one 
band,  I  have  excluded  operations,  such  as  the  removal  of 
tumors,  which  can  be  described  only  in  general  lerms ;  and, 
on  the  other,  I  have  tried  to  avoid  that  minuteness  of  detail 
in  non-essentials,  which  Mr.  Syme  condemned  bo  vigorously 
in  the  teaching  of  the  present  day,  ae  "  the  liddle-faddle  in- 
BtructiouB.  not  only  for  using,  but  even  for  holding,  the  knife, 
which  sufficiently  denote  the  poverty  of  intellect  whence  they 
proceed,  and  the  lowness  in  aapiration  to  which  they  are  ad- 
dressed,"    Whenever  a  knowledge  of  details,  however,  hai  i 
seemed  essential  to  the  correct  understanding  and  performance    ! 
of  an  operation,  I  have  not  hesitated  to  describe  them  very  ' 
fully,  and  the  same  principle  has  governed   the  introduction  i 
of  descriptions  of  the  anatomical  relations  of  the  parts. 

It  goes  without  saying  that  in  the  preparation  of  a  work  of  ' 
this  character  very  large  drafts  must  be  made  upon  the  results 
of  the  labor  of  othera,  and  that  the  efforts  of  the  writer  must 
be  limited,  except  on  rare  occasions,  to  making  judicious  selec- 
tions  and  judicial   comparisons.     The  list  of  methods   and 
proceseee  is  now  so  large  that  the  Burgeon  is  more  likely  to 
advance  the  science  and  art  of  his  profession  by  elaborating 
the  materials  and  mastering  the  results  already  acquired,  than 
by  inventing  new  practices  or  reinventing  old  ones.    It  is  not   I 
desirable,  even  if  it  were  possible,  to  include  in  a  manual  every 
operation,  and  still   less  every   modification,  that  has  been    i 
Bugguted,  and  it  has   been   my  aim,  therefore,  either  to 
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select  fur  description  id  each   case  that  method  or  pracenl 
which  seemed  the  best,  and  than  BJmply  to  indicate  the  vari&-l 
tions  which  came  well  recommended,  or  which  might  be  re-1 
quired  under  exceptional  ci  re  u  to  stances,  or  else  fullj  to  describoJ 
methods  which  differed  radically  from  each  other,  and  then  to  1 
indicate  their  respective  merila  and  disad vantages,     It  is  only 
proper  to  add  that  in  making  such  selections  and  comparisons, 
I  have  not  relied  solely  upon  my  own  judgment  and  experi- 
ence, but  have  fortified  them  by  reference  to  the  practice  and  J 
opinions  of  acknowledged  leaders  in  the  profession. 

Whenever  it  was  practicable,  I  have  gone  to  originall 
sources;  and,  while  not  making  the  question  of  priority  io] 
the  invention  of  any  method  a  prominent  one,  or  spending^ 
much  time  in  solving  it,  I  have  placed  the  credit  where  itJ 
seemed  to  belong,  and  have  given  references  to  the  aulhoritj^-l 
80  that  any  error  can  be  readily  corrected. 

The  works  most  freely  consulted  have  been  those  by  S^i^ 
lot,  Velpeau,  Gu^rin,  Bell,  Dubrueil,  and  Chauvel  on  OpeisS 
ative  Surgery;  Oilier  and  Von  Langenbeck  upon  Excieiona;! 
Buck  and  Verneiiil  upon  Plastic  Surgery;  Wells  on  the  Eye; 
RooBB  on  the  Ear;  Van  Buren  and  K  eyes  on  the  Urinary -J 
Passages;  Peaslee  on  Ovariotomy;  Thomas  on  Diseases  of  J 
Women ;  Tillaux  and  KIchet  on  Topographical  Anatomy,  I 
and  the  Bulletins  de  la  Societc  de  C'hirurgie. 

Many  of  the  illustrations  are  modifications  of  those  in  Da-  ] 
brueil,  Chauvel,  and  Tillaux;  others  have  been  taken  from  I 
Holmes's  and  Erichsen's  Surgeries,  Wells,  Thomas,  Wood  o 
Rupture,  and  Wales  on  Bandaging;  and  a  few  representing 
instruments  have  been  furnished  by  Tiemann  and  Iteynders. 

I  have  to  thank  Dr.  Vandervoort,  the  accomplished  , 
librarian  of  the  New  York  Hospital,  for  many  facilities  af^J 
forded  me  by  lura,  and  Dr.  Keyee,  Dr.  Roosa,  and  the  laMfl 
Dr.  Peaslee,  for  their  kind  revision  of  portions  of  the  manual 

BdJpt 

LEWIS  A.  STIMSON. 


TiiiAl 


[,  N.  T„  JuriDl,  1878. 


LIST  OF  ILLllSTKATIONS. 


Art»tj  tmatp,, 

S» 

St 

Anenriitd  needle, 

8q»r.kD«l, 

Inner  mat  of  artar;  ruptured 

ToriioD  lontp: 

SO 

b;  ligature. 

Effects  of  Ionian   upon   th. 

40 

«oH.of.i.«t.rj. 

olarian,  rertebral,  and  u- 

;>i 

illny  arleriea. 

Ligature  of  »»ill»rj  Rnd  br»- 

chuit  arteries, 

32 

42 

Tmnirene     leotlon     of    the 

T-«riiq«t. 

U 

LigWure  at  braobiol  mHry. 

Tuuroiquel, 

Ligalunof  radial  and  ulnar 

TuucainuiL, 

arteriea. 

N»dr«    hoMar    *i>d    oucvcd 

Ligature  of  oonnnon   carotid 

ii«dle, 

3« 

■t  piaee  of  eleotion, 

40 

Ligature  of  Ungual,  eiternal 

CoBtiDUoni  >uturt. 

caralid.ooBipilal.teoinoral, 

Twl)l«d  iiiLure, 

>nd  f.oi.1  arterl... 

□■rtlip  pin. 

(1 

47 

AnMoraical  relation,  of  lin. 

HuBlip    pin    aitb   >i>o>ibl<i 

gual  and  raoia!  atlerlea. 

point. 

*l 

48 

Bugk-i  pin  aonduclor, 

*1 

arleriM, 

Nippaii  for  culling  uff  piiii. 

*2 

4» 

Lig.luro  of  gluteal,  .«Utio, 

Twi.HU  •oiurt,  wiih  rnbbw 

ring  in  plitoe  of  thread. 

Ligature  of  fsaiorBl  artery , 

Qoillad  future, 

J2 

bJ 

TraniTene  aection  of  leg. 
Ligature  of  anterior  llbi«l 

8«rre-fiDe, 

4a 

S2 

Coatinauoi  ur  tplnl  b*iid>gB, 

43 

63 

Ligature  of  poiiterlor  tibial 

SpiOBof  Ihelhoulder. 

arlerj. 

8pi»  of  Ibe  groin, 

faor-Uiitd  b»nd>ge  for  koM 

a, 

64 

Amputalione  of  Angeri,  we- 

tnoarpal  bouea,  and  itrltl, 

T-b«nd«g>, 

C«pein»e  or  toolp-baDdage, 

iR 

Foor-uiied  bnndkg*  for  hod 

der. 

Triingular  buauat. 

6T 

Suipsmorj  bun  dug  e. 

der.  Spence, 

Smpemorj  ■ppamUii  (or  pUi 

BelalioDioftbeoabaBdine- 

Ler  Jacket, 

ill 

Tripcd. 

Ml 

AapuUIIonaattoeaand  we- 

tha  |>l alter, 

31 

flO 

Ampuialion  of  great  toe, 
Liitrano-.andCliopul-tuB. 

Tliraa  itepa  of  ligfttare  of  »n 

Bl 

•rlm-y. 

&3 

LIST    OF    ILLUSTRATIONS. 


tarnil  Onp  (Roux). 


of  the  thauldar,  01- 

I  or  tha  elbov-jolnt, 
Von  Langcnbdok, 
I  or  the  elbow  jolDi 


Pnrtioni  of  bona  ramoT 
Eteifton  of  •rriit.  Lii 
Itektion     of    iociilons 

Etobiod '  of    wrix,    Lii 
Oilier,  Von  Lmnganbeob 
Biaition  of  Iha  hip, 
I,  Subout*aeou(     diTitloEi 

Deck  oF  famur, 
!.  Adami'iHwforanhoulanaona 
_  dlrliioD  of  neck  ol 


linai  of  laQtion  of  bona, 
.  Bielgion  of  uikia, 
Oitaoiilailia   exolalon   of  lbs 

rool.  Uikolloi, 
'.  BxaiiioD  ortupsriar  niBiilli, 
I.  Exoltlcm  of  luperfor  maiilta, 
.  Remotnl  of  naia-pnarjngsBl 

polf  p.  Oilier, 
!.  Bi«liioa  of  Inferior  maillU, 
I.  Bielalun  of  napula. 


■■*"■ 

'I'i 

113 

»fl. 

118 

as! 

iiy 

99. 

122 

123 

lut. 

134 

10!. 

m 

132 

loi! 

m 

lOS. 

lie 

loe. 

151 

107. 

109. 

152 

1S3 

lia 

no. 
in! 

,» 

lU. 

iflj 

lis. 

167 

las 

in! 

IBU 

lis. 

nil. 

12U. 

170 

121. 

123. 

172 

I3n. 

1h 

in. 

!2S. 

177 

128. 

is'i' 

127. 

ISi 

^ 

1»6 

12B. 

liloplmt;,  V-iD<3lrion,        S! 
BilopUatj,  aval  horinan- 
kl  iDoiiioa,  2: 

.  Cbeiloplaity,    Caliui'*    in- 
ciaioni,  3: 

02.  CbeiloplBatj,  Celiua'a  flu* 
in  place,  S! 

.  Cbelloptaal;,  Dielfaabiuib,      SI 
"■    "loplaalj,     Sjme-Bueh- 
tn.  InoUluDa,  3' 

'.  Challoplikit]',     Syine-Bush- 
man,  flapa  in  place,  2; 

ueiiopinst}-.  :: 

.  Qbeiloplast?.  21 

.  Reaturatlou    of    lower    lip, 

Buok'i  inalilUDf,  2! 

.  Reiloralion    of    lower    lip. 


.  CbDitoplaalf,  g^dillot, 


,  Cbei  lop  lusty,  upper  lip,  B6- 
dillot,  Inoialont,  il 

Cbeiloplaitjr,  upper  lip,  B(- 

Uillot,  flapi  in  plasa,  31 

Cballoplaat?,  upper  lip, 
Buok.  11 

Simple  lingla  harelip,  2. 

Siupte  tingle  bkreiip,  Wi- 

Iklon.  2. 

Harelip,  aiogla  flap,  2. 

Harelip.  Oiraldai.  2. 

Double  bnrallp,  2 

Cb«ik  eompreaaor,  2, 

.  Rbiooplaaty,  lateral  Sapi,      3 
.  Rhiaoplaatj,    Uleral     flap, 

Vo  D  Lan  genbeo  k ,  2 

.  Rhiooplaaty.  Uenoniitllara,  3 
"''loplaaty,   Dlaffenbaah'l 


.  Rbino 


aatj,   double 


.  Kh<no|ila«ty,  Olllar'i  < 


LlaT    OP    ILLUSTRATIONS 


KhlDopluI;,     IUll>U      IKC 

2fll 

i:».  Von  UrarTa-aoataraat  kaill.  2SS                   . 
174.  trideflloni;  forcapa.                  28S        ^^J 

CintbopUaw, 

Kolfoplon,  WhMlon  Jon«. 

2i3 

1 76.  To  >>>o<r  uathod  of  making            .^H 

«4 

Von  Gne(«->  inoiilon,         2SS     ^^M 

17K.  Una  ol    Von   Oraefa'a    in-             ^^| 

Kolropion,  VoD  Qr>«f<. 

2a«  ^^H 

anil 

177.  Diagram  at  dotrwt  and                  ^^M 

raulti  iMtloiii  of  Irii.          m    ^^M 

A<l>n»,  Adhhod. 

35fl 

178.  Critabalfi  looop.                    28B  ^^M 

2se 

m.  Bown>.n>.  ioCH>p,                       iW  j^H 

EctroinoD,  Batow. 

357 

ISO.  BDwn.an'1  icoop,                       !»  ^^H 

Eetrapion,  Dlaff«iib*oh, 

181.  Ouralta  and  moathplaM  far           ^^^1 

KatrapiOB.  iDDdilltd  ladUD 

r.mpv.1    of    a.t.»ct    b,            ^H 

niohet. 

Si>8 

290    ^^M 

BetrupioD,  Hunerd'ArlhiK 

at 

182.  Fina-loolhad   foroapt   for                ^^M 

2(W 

.Irabotomj,                             2M    ^H 

Botroplon,  ligature, 

1 8:1.  Straboluni;  book,                      294    ^^M 

!B3 

184,  Moda  of  Mllmacing  tha  da-              ^^H 

BotropioD.  Dppsr  lid, 

J82 

grae  of  aqoint.                        SSB      ^^^| 

2fla 

1811.  Doubia  operation    for  ttri-              ^H 

BQlropioD.  EtrMtr<iM, 

ana 

biamot,                                     SSG      ^^H 

ajnib(«ph«rijii. 

188,  Bitirii.ItoD    of     laobrjual              ^H 

264 

gland,                                       297      ^H 

S^mblepharon,   fl>p<   Id 

187.  Ebarp-poinlad     oanalioulni              ^H 

plana, 

:ris 

director,                                   2ST      ^M 

PUrjrgion. 

188.  Bonmui'B  probf-poinlwl                    ^^H 

Ej,  .pwulilB., 

207 

Stop  Dawlla  and  prob*  fa 

I8B.  PuBOlara  of  Ibe  taobrjinal                           ' 

2flll 

■BO,                                                             XM 

Bmr'i  knife. 

IW.  8tllling>>  kBifa,                         SOI 

272 

lUI.  Tontiloloma,                               804 

2T2 

lU.'.  Hull  lb 'a  gig,                               SOT 

IridaoMm;  (oreept. 

IKS.  SUphjlor.phy.                         DOS 

IridaotoiD]'  rorospt, 

2TK 

lHd«U>iB7  (siuurr, 

!TS 

IBi.  EUphjIgraphy.  lutnraa,          SOS 

IridaaUm;,  iDciiion  of  cor 

2T3 

maifllei  of  agft  palate,          SVV 

Irldeatomy.      aisiiion       o 

374 

Tjrrall'ihuok, 

2M 

im.  Inoilioni  in  oranoplaatj,        .114 

firaad    Q-.II.  for   iodlilD 

lltH.  l.ea'<  clamp  for  tha  tODgne,   318      1 

2TS 

2(10.  Eo».aur,                                    391      ^^ 

CanaU  foroepi, 

37i 

2D1.  HutcblnaoD'tgBK.                    3»   ^^M 

Irld»i.. 

202.  Blialre  onuta,  oloted.            3»   ^^^M 

6lra.lt<.iia'>tpa(ulali»ik, 
CuBohiBg  dMdla, 

277 

20.1.  BJVaWe  oannla,   »iLb   tuba           ^^H 

i»i  ^^H 

270 

1104.  Vuica-Berlingblerra     <bu>-            ^^H 

280 

Haji-*  knlfa  nodla, 

2fi" 

2iJ^.  Paruentaalg  of  thorax,           HSS      ^^H 

eithal'i  knlh, 

182 

200.  Anatoniiual      raUtiona     of              ^H 

Von  Oraara'i  o^atotome  an 
onratta, 

282 

■lomacta  wilb  relereiiae  lu              ^^H 
gulrotomj,                             34t     ^H 

pTilnglhaajoaiidioakie 

N«lal..n,                                   344     ^^| 

28S 

208.  Dupujlran-i  enlarotnme.         348     ^^H 

flap  ««r«>Uo«  o(  oaUra. 

'JOB.  Suture  uf  Inttelinaa,    Leni-             ^^H 

LIST    OF    ILLUSTRATIONS. 


I.  Sutur«  of  InlMtinei,  Gouia- 

>ua,  S 

n  of  iDtutlnea,  httto- 

■FirtaiS,  a 

la  of  IntMtmex.  Joberl 

aia  kDlfa, 


domiDJ 


ot  inl 
ind  retni 


.  Waod'ikairBia 
>dic>1  onra  '>f 
lod'i  ndiH] 
Dioiil  beroia 


I ;      wUbdniilDg     !■»• 
1.  3 

1.  R>di»l'out>    of    InguiniJ 

b«niii>;  T«FtiM]  ■wlion,  3 
I  u«ed  Id  tbs  pin  opan- 

•■on  for  rxliul  our*,  S 

>.  Pluina  ih>  III  pin,  H 

I.  FiD>  Id  |>I.ci«,  3 

'.  Riidimi  cursor  rtmonlbir- 


t.  VldBl'*  operitic 

I.  Rloard'B  meihiH)   or   lyin| 

wirei  in  »«ni)oo«l», 
.  ClrBamnitlun.     Ii 
:.  ClroDudaioti.    H*«  BiirtM* 


.  Circamcitlon.    DelB*iiD. 
Filtlng  in  Ibe  irUagIa, 
.  Cinamciaion.     Kajaa, 
I.  Bpiipadiu.     NllUtDa. 
.  Epiipadiu.     Thiararh, 
..  EpiapkdiM.     Tbiaraoh.     Id 

>.  Epiap'adiu.     Ttaiarash. 

K  Hypuapiidlaii.     Th^opbile 

■  Hypoipadlu.     Duplij. 

NtUlini, 


I.  UrBtbru}jlaa 
1.  Sjme-a  MBIT, 
i.  Tan  nail  ad  aUR 
bona  guida. 


'.  Rsdisal  cuta  of   umbilieftl 
bimU.     Itiatruingnu,  3 

iokl   cars  of  DUibiUsKl 
hornlk.     Paaaing  lal  wire,  3 

.  Radlaitl   oora   of  DmblKoBl 
barnlB.     Ptaalng  Zd  wira,  3 

:.  Radical   tare  or    urahiltui 


aonaiSi  ! 

I.  VidKl'a  oparilion   for  Tari- 


T£r,^ 

»»>  Ittbot 

t«. 

Karaa^ 

>  llthotrila, 

ithotrile. 

Blgafo 

wS  lilbotrite 

Bigelo 

»■.  llthotrll 

"& 

Tbomi 

.on'.  a..eo 

ting.p- 

K!;;"a 

tub*, 

Poailk 

n  of  viuan 

■t  oulUt 

of  palTia, 

Latara 

litbolomj 

of  in 

iaion  of  or 

iHra. 

Lalar. 

lllbntowy. 

Ipdalon 

of  naok  of  blidd 

LiH«f»l  lilholnoDT 

lin. 

UUira 

lllhotoBy  tMlpal, 

Liter. 

llthotomj 

Bill. 

i  lilboiomr-      Slant 


tiud«tl0D.   Tbep.rtibo.r- 

330.  BpoDoer  Woll.'. 

l.mp, 

S.11.  Llgato^'of  U» 

pediol.  In- 

»n    broDgtit  inio  «ppo«I- 

eluding  t*eb  0 

hor, 

Uoa  b;  the  luturel,               45S 

1X32.  Mothod  or  puil 

t  th.  llg.- 

Ml.  Eawt;  opgration    tm   .11- 

miDi«biDg  Ibe  y.ginalogl- 

3Sa.  QoDD'r.lguiii;  , 

wlionofiD- 

lel  b;  eit«rii.l  luturB",        45S 

l«rnsl  coDdjrle. 

S02-3Oi.  DiuBr.nin..lioof  melhiid 

:i3l.  Geno  Tnlgom  ;  i 

toroftl  aon- 

of   oloiinjr    oomplele    rup- 

djio Cor«d  up..rd<, 

ture  of  permeum,                   l&t> 
lOG.  RuplDrod    ipblncler.       lit 

golur.     of 

Dsrae, 

tutor..                                      m 

.1»A,  LigMors  nf  n<r> 

20T.  RDploi«d>phIiiL't.r.  IHKBi 

H.17.  Lig.ture  ..f  nipv 

3d  iutiim  in  piMO.             tuu 

:i^H.  Linturo  oF  nu.'; 

308.  II>ir    MctloD    through    tfag 

HUB.  LigXars  of  nic» 

pab.1,  >ho<>iDK  llixlirec. 

ajO.  W«b  fiogorn. 

.S4I,  W.b  Bogorg, 

tioDtfaroogh  lb«  aphinctBr 

a42.   Ingrown  tooniiil 

CONTENTS. 


• 

PART  I. 

THE  ACCESSORIES  OF  AN  OPERATION. 

PA«»B 

PAGE 

AnsRfithesia, 

25    Antiseptic  treatment  of  surgi- 

Local, 

2t       cal  wounds. 

35 

General, 

2G   Sutures, 

39 

Administration  of  the  an- 

Interrupted, 

40 

iRSthetic, 

27 

Continuous, 

40 

Rectal, 

28 

Twisted, 

40 

Arrest  of  hemorrhage, 

29 

Quilled, 

42 

Ligature, 

29 

Serre-fine, 

43 

Torsion, 

30 

Bandages, 

48 

Acupressure, 

30 

Continuous  or  spiral. 

44 

Forcipressure, 

31 

Figure-of-eight  or  spica, 

44 

Cautery, 

32 

T-bandage, 

46 

Coagulating  applications, 
Cold, 

33 
33 

Capelline  or  sculp. 
Triangular  bonnet. 

47 
47 

Posture, 

33 

Immovable, 

48 

Artificial  ischsemia, 

33  !     Sayre's  plaster  jacket, 
PART  IL 

49 

LIGATURE  OF  ARTERIES. 

General  directions. 

53    Ligature  of   the    subclavian 

Anatomy  of  the  supra-clavicu- 

artery— 3d  portion, 

lar  region, 

56 '      Operation, 

61 

Ligature  of   the  innominate 

Ligature  of  the  inferior  thy- 

artery. 

57           roid. 

62 

Anatomy, 

67        Anatomy, 

62 

Operation, 

58 !      Operation, 

62 

Ligature    of   the    subclavian 

i  Ligature    of    the     vertebral 

artery, 

59           artery. 

63 

Ist  portion,  left  subclavian, 

59       Anatomy, 

63 

Ist  portion,  right  subclavian, 

,    61        Operation, 

63 

2d  portion. 

61  i  Ligature     of     the     axillary 

8d  portion. 

61           artery. 

63 

Anatomy, 

61  ,      Anatomy, 

63 

1      Ligature  under  the  clavicle, 

64 

XVI 


CONTENTS. 


Ligature  of  the  axillary  ar- 
tery- 
Ligature  in  the  axilla,  64 
Anatomy,  64 
Operation,  65 
Ligature    of     the     brachial 
artery,  65 
Anatomy,  65 
Operation,  67 
Ligature  of  the  radial  artery,  67 
Anatomy,  67 
Operation,  upper  third,  68 
Operation,  lower  third,  68 
Ligature  of  the  ulnar  artery,  69 
Anatomy,  69 
Operation   at  the  junction 
of  the  upper  and  middle 
thirds,  69 
Operation  in  the  lower  third,  69 
Ligature  of  the  common  caro- 
tid, 70 
In  its  1st  portion,  70 
At  the  place  of  election,  70 
Ligature  of  the  external  caro- 
tid, 71 
Anatomy,  71 
Operation,  73 
Ligature  of  the  internal  caro- 
tid, 74 
Ligature  of  the  lingual  artery,  74 
Anatomy,  74 
Operation,  74 
Ligature  of  the  facial  artery,  75 
Ligature  of  the  occipital  ar- 
tery, 76 


PAOS 

Ligature  of  the  temporal  ar- 
tery, 76 
Ligature    of   the    abdominal 

aorta,  77 
Ligature  of  the  common  iliac,  77 
Anatomy  of  the  common, 
internal,     and     external 
iliac  arteries,  77 
Operation,  78 
Ligature  of  the  internal  iliac,  80 
Ligature  of  the  external  iliac,  80 
Ligature  of  the  gluteal,  scia- 
tic, and  internal  pudic  arte- 
ries, 81 
Ligature  of  the  femoral  ar- 
tery, 82 
Anatomy,  82 
Operation,  82 
At  the  apex  of  Scarpa's 

triangle,  83 
In    the    middle    of    the 

thigh,  84 
In  Hunter's  canal,  84 
Ligature  of  the  popliteal  ar- 
tery, 85 
Ligature  of  the  anterior  tibial,  85 
Anatomy,  85 
Operation,  86 
Ligature  of  the  dorsalis  pedis,  87 
Ligature    of     the    posterior 
tibial,  87 
Guthrie's  method,  88 
Lateral  method,  88 
In  the  lower  third  and  be- 
hind the  ankle,  89 


PART  III. 

AMPUTATIONS. 

Circular  method. 

90 

Amputation  of  the  fingers — 
Pnalanges, 

1st  time. 

90 

94 

2d  time, 

90 

Through    the   metacarpo- 

^6^  Alanson's  method. 

91           phalangeal  articulation. 

95 

(e)  Cutaneous  sleeve, 

91    Amputation  of  the  metacar- 

8d  time, 

91        pal  bones. 

96 

Oval  method. 

92 

Amputation  at  the  wrist. 

97 

Flap  method, 
Modifled  flap, 

92 

Circular  method. 

97 

93 

Antero-posterior  flaps. 

97 

Teale's  method. 

93 

External  lateral  flap, 

98 

Long  anterior  flap, 

94    Amputation  of  the  forearm, 

98 

Amputation  of  the  fingers. 

94 

Amputation  at  tbe  elbow-joint, 

100 

^■■1 

OONTSNTS.                                         Xvi^^H 

fini 

rtn 

AmijuUliftJi  III  llieolbow-joiiil— 

Compnrison  of   the  different 

Anterior  fla|.,                           tOO 

met  hods   of   partial    and 

(o)   Thi-     joint    openwl 

tots!   ampulalion  of   the 

from  behind,                    100 

font— Amputation  of  the 

('{)   The    joint    opened 

leg- 
\  Modified  circular.       13* 

from  in  front,                   100 

Lateral  fluii,                             101 

8.  Lone    BDterioir  Bap 

Circular,                                   102 

(Bell),                         138 
i.    Elliptic    posterior 
flap  (fiuyon)                 128 
B.  Middle  third,                 12* 

Arapulation  of  the  »rtn,            102 

joint,                                     102 

General  conaidemtioiiB,          102 

1.  Lone  anterior  curved 

Oval   method  (Baron  Lar- 

flap,                                124 

revj,                               loa 

2.  Long  anterior  rect- 
angular flap  fTeale),    12fi 

Doubk   flnp   method  (LU- 

franc),                                    105 
Spenoe'i  methud.                     )0»t 

3.  LonK  poBterior  rect- 

angular flap  (L«e),      I2fi 

AmpulAtion  of  the  to«i,            107 

4.  Single  posterior  flap,  I2«  . 

Distal  phalanx  of  ihe  grmn 

C.  Upper  third,                   IM 
1.  circular,                       129 

loe,                                    107 

2.   Rectangular,    anls- 

tue,                                    108 

rior,     and     posterior 

flap.,                 m 

Ampuution  of  a   mctalanul 

8.    Eilernal  flai>s   (8*- 

bone,                                 109 

dillot).                           127 

4.  Modifledflni.(Bell),    127 

or  6ih  metatanal,              110 

t^iQipariaon   of   the  diB'erent 

methods,                                127 

l«rul    bonei    (Liafntic'i 

Ampulation  at  iho  knee,        12& 

■mgiuLatioii),                            110 

A.  DiBtrliciilHtion,             129' 

Uval  method,                    120 

Medio-ursal  ampuution  {Cho- 

Long  anterior  flap,          129 

pan),                                    111 

the  ccndyie*,               129             1 

Amputation  at  the  anld&-joint 

Antcriorflap(Cani8n),  130 

(8y,ne).                                 IM 

Modifieations,                          m 

AmpuWtion  of  the  thigh,         183 

A  Internal  lateral  flap 

Teale,                                        1B8 

(Boui).                         118 

Canlen,                                     133 

B.    PlPogolTa  ainpula- 

ModiUed  flap,  in  lower  third 

(Sjn,e),                                 lliS 

Long  anterior  flap,                  184 

Amputation  at  the  hip-joint,    185 

Compwinon   of   Iho  dillcrenl 

methods  of   luu-Ual    and 

Anterior  oval  meiho<l(Ver~ 

foot,                                       121 

neuil),                               187 

Amputation  of  the  leg,          I2t 

Circular,                                  188               | 

A.  Lovr«r  third.                  121 

Antorior  flap,                           188     ^H 

1.  Circular  method,         12« 

Modified  oval                           180    ^H 

^^ 

^^J 

^^^^""^H 

ta 

I^^^^^^^H 

xviii                   c 

^^^^^^H 

_ 

^^^^^H 

BXCIWOS  C 

P  JOINTS  AND  BONES 

'uT 

Eitirp«tion  of  the  snbl«  joint— 

Miijur  «rllciilslimia, 

U6 

Oporalion  for  tol>l  oicition.  171 

146 

VoKl'a  method  by  reurata)       _^H 

UiDtral  uffnilclerallunt, 

14fi 

of  tha  utntgslug,                 inB^^I 

Ulllor'i  msthod, 

14(1 

147 

(Mikulicz),                            ITf^H 

IIVK  ir»niv«ncjncUlun, 

148 

Excision   of   the    bones   and          ^^ 

Ki»l«ioii  or  Iha  liRRd  of  ttio 

•OUriulK, 

He 

SiciiioQ  of  the  BUperior  luai- 

Kiolibnof  th«  elUiw-joinl, 

140 

ilU,                                        178 

1411 

GoDeral  conditions,                 178 

Uaiilral    lunKlludriiHl    inc:l 
■iuni  (V.  Luiignnbock), 

OperBtion  by  one  of  Ibe  mo- 

IfiO 

dian  inciiionE,                      180 

Olllnr'i  m«lli<K], 

ir,i 

SubperioBleal  eicisioo  (Oi- 

Nflatoii'i mutlicid, 

isa 

lier),                                       181 

Long  ndUl  Inclilon  (lluo- 

SimuiUneouB  eii'iiJoD  of  both          ^^ 

1C2 

superior  mHxillie,                     IS^^H 

Uilnuplutlc  molbud, 

I6S 

IlilftlorBl  Inriiloiii,  Yogi, 

m 

Bioni  of  the  euncrior  max-        ^^H 

P.rtl«l  oiciilon. 

155 

ilia   to  faciliuta   the  n-         ^^1 

Rxcinlon  of  nnchylcHod  elbow 

lfl5 

nioval  of  naso-pbaryngeftl         ^^H 

l)lllcr'«metbud, 

15.'. 

pol7p»,                                   lO^H 

V.  Horon  WuUon-B  molhod 

166 

Kicini.Hi  of  ibo  wrlBt, 

1511 

tion  of  hard  paiale  (N£la-         ^H 

BilMleral indtloni  (Li»ler), 

IGD 

t.n),         ^     ^        isr^ 

Bndlal  inci«i..n  (Oilier), 

162 

Reaoction  of  ibu  upper  por- 

Dono.r»di«l incuioo  (Von 

tion  (Von  Lnngeobedt),    18S 

104 

Ulher    methods    of    KuininK 

access    to   thci    iihiryDX       1 

Exciiion  of  the  bii>-joint, 

1(14 

Sdvre'j  loMhud, 
Ollier'i  method. 

104 

through  the  note,                IN^H 

105 

Boeckel,                                    lO^^B 

Antorlor  incinion, 

icii 

Oilier,                                       ^M^H 

AnchyloiiB  uf   Ihe  hip-joinl, 

Excision oftheinferiormNiilla,  IM^^^I 

dtvitionoriheneckorthe 

KeBection   of   the    anterior         ^^H 

foiiiur  (Aditms), 

166 

portion  of  the  bud;,            IMb^H 

Division  below  the  trochan- 

Iteaeclion of  the  lateral  par-         ^H 

ter, 

108 

lion  of  the  body,                  18B-^H 

KxciliDD, 

168 

BttdbtitbDientor  a  fiiUe  join 

bMlf  the  body,                      IBSJ^H 

(B«yre), 
Exci-wnoftheknee-joinl, 

1B9 

ExcisiuDofthe  entire  bone,  IMJ^^I 

170 

Semilunar  iuL-iaioD, 

170 

Anchylosis  of  the  jaw,              ISI^^H 

Eicisi..ii  of  the  condyle,        IS^^H 

thod, 

171 

Resection  of  the  tternum,          II^^^H 

TisDsveree  incUion, 

171 

BeMction  of  Ihe  ribs,                 l^^^l 

EzliriiBlion  ufkneo-joint, 

\ri 

BxeiBion  otlho  iwkle-juiiit. 

173 

■ 

empyeiim,                          IB^^^H 

^^^-I 

^             ^                                              COMTBNTa,                                                XIX^^H 

Eici*.iun..f  llmcLiviclu,            1(12 

Beacotion  of  tlie  ><bi>fl  uf  (lie             ^^| 

Eiciiiun  uf  Ihe  ai'ni.ula,             IDl 

liliia,                                         201  ^^M 

ReeectioD  uf  the  Gbula,             202  ^^H 

lief).                                      105 

Of  iu  upper  extremity,          20S  ^^H 

Partial  etcifiorii  of  tho  sck- 

Uf  the  lower  portion,            20«  ^^M 

pulK,                                      197 

Excision  of  Ihe  entire  Bbula,    203   ^^1 

R^eei-tion  of  the  humerus,         197 

Excision  oftheboncfof  the  foot,  2U   ^^H 

Upper  portion,                      187 
Miildle  portion,                       1117 

Cslcaneum,                           204    ^^H 
A.  Holmes'«  method,         204      ^H 

Lower  portign,                        197 

B.  Subperiosteal  method             ^H 

Tola!  eieUioD,                         137 

(Oilier),                            205     ^^M 

E.cwioB  of  the  uln«.                198 

Astrag&lui,                              20e     ^^M 

Exciiion  of  the  radius,              198 

Ollier's  method,                   206     ^H 

rirtialexciiioDsoftbc  ulna 

WhendisK«aled,                20fi     ^^M 

iii.d  ntdiut,                            199 

When  shattered,                  206     ^H 

KtciBion  of  the    netacuml 

Hctstarsal  bones  and  pha-            ^^H 

bones  (nd  phnlanges,          199 

langes,                               207     ^^^| 

Rt^tvlionofaphalHnx,          199 

Trephining,                                 207      ^H 

Reteclioii  of  the  bnnM  of  the 

or  the  cranium,                      207     ^^M 

pelvis,                                       aOO 

Exciiion  of  the  coccyj,            200 

Operation .                            209     ^^M 

or  the  ftvnlal  sinui,               210     ^^1 

femur,                                   201 

Uf  tlie  antrum,                   210    ^^M 

PART                                                    ^^H 

KBTKMTOMV  AND  TKXOTOMY.                                        ^^^H 

Diviiion     and     feiection    of 

Inferior  dental  norvo—                        ^^H 

nervel,                                      211 

B.  Within  the  canal,              217     ^H 

Supra-orbital  nerve,                 211 

SubcuUDeoLis  division,          212 

C.  Before  iU  entry  into  the             ^H 

canal,                                 2IT     ^H 

KxciiioD  of  a  portion,            212 
A.  Above  the  eyobrow,    212 

1.  Promwilbinthomoiilh,2l?      ^H 

2.  Through  the  cheek,        2L7     ^H 

B.  Below  the  ej-ebrow,      212 

Buccal  nerve,                              21B     ^^M 

Lingual  nerve,                            218    ^^M 

Supariur  maiillary  nerve,         £18 

Houro's  method,                   218  ^^M 

A.  Divielonofihenervcon 

Facial  ncrre,                               219  ^^H 

Iho  face,                            213 

Tenolumy,                                    219 -^^^| 

1.  Subcutaneoufly,              2U 

General  cons ido rati om,          2S0  ^^M 

2,  Through  the  Qioutb,      21* 

Tendu  AchilliF,                       220  ^^H 

8.  ByexiernnlcKcUion,     214 

Tibialis  posticus,                     'J20    ^^^| 

B-  Retecllon  of  the  intVa- 

A.  Above  the  malleolus,    220   ^H 

(irbiul  portion,                214 

1).  On  Uie  tide  of  the  foot,  221     ^^1 

TilkuK'i  melbod.              2H 

TibialU  snticus.                    221     ^H 

Malg&igne'a  metliod.          216 

Pcronei,                                2:il     ^H 

Luoke-i  mflthod,                      21u 

Flexortendonaattheknwe,  221      ^H 

Interior  denUl  nerve,                218 

SterDo-cloido-matloid,          221     ^H 

A.  AttbemenlftI  forutueu,   216 

Levator  palpelirie,                  221     ^^M 

^^^^li^^^lH 

^^^^^^p 

PAItT                                    ^^^^^1 

[•LASTIC  OPERATION-8  OS  THE  FACE.                            ^^H 

The    different    malhodB    and 

Rhinoplasty—                               ^^^| 

tbeir  hieiury,                        222 

Double  layer,  or  super-       ^^™ 

Oeoerel  principles,                     22S 

posed  flaps,                        244 

OheiloplMty.                            224 

A.  Lower  lip,                          224 

1.  V-inci>U.                       224 

Punt'oast's   subcutaneous 

method,                          245 

a.  Loss  of  more  or  less  of 

2.  Oval   horlKonlal   iacl- 

the  surface  and  the  sep- 

tioQ,                                  225 

tum,                             "^    246 

8.  Method  or  Celsus   or 

A.  Indian  method,              246 

Serres,                            225 

Modiflcutions,                  IMS 

6.  Synio-Buchanan,            228 
0.  Buck's  >n«tbod,             227 

method,                             249 

C.  Alquii's  method,           SSI 

D.  Itulisn  method,             251 

T.  Square    Uleral    flups, 

Malgaigne,                       229 

Operationa  upon  the  eyelids      252 

8.  Square  vertical  aapi,      230 

B.  Angle  of  the  mould  (ito- 

Canlhopiastj,                          253 

niBtopUsty),                     230 

Blepharoplasty.                    263 

Buck.                                    231 

1.  In  ectropion,                  263 

■               C,  Upper  lip,                       23-J 
L                   1,  Vertical  flaps,                 23-i 

Wharton  Jones,               254 

Alphonse  OuerJn,            264 

■                   2.  Infero-latsral  flaj),         232 

Von  Oraefe,                     285 

■  Uurelip,                                       234 

■  Single  harelip,  »mple,          2S4 

and  Ammon,                255 

■                   1.  Double  flaM,                   284 

Riehel,                              256 

■                  2.  Nflaton'i  method,          236 

Knapp,                              257 

■                  8.  Single  flap,                      235 

Burow,                              257 

W                 4.  Giraldes'i  method,         23<i 

Dicffenbwh,                     257 

■                Double  harelip,  simplu,          23(i 

Indian  method,              257 

Complicated  harelip,              237 

Riohet,                              289 

Hasnerd'Arlha,              268 

1.  H^pe^ficisldefecl,nolitl- 

Dononvillien,                260 

volving   the    bones  or 

Ectropion  due  tocitess 

■                       aeptum,                              239 

■                Lateral,  oblique,  and  ver- 

2.  Entropion,                    260 

■                     Ucal  flaps,                         24U 

C»nthopla«ty,                 280 

■                  DenoDvillier's  method,       240 

Ligature.                          281 

H                 Von    Langenbeck's    me- 

Excision  or  cauteriza- 

■                    thod,                                  241 

tion  of  a  fold  of  the 

■                 Hichon'9  method.               241 

shin,                              261 

H                 Rentoration  of  columnn,     241 

Spasmodic      oritn.pioo, 

■             2.  Lois  of  the  teptuca  aod 

Von  Onefe,                 261 

■                     nasal   bonas,   the   skin 

Excision  of  a  portion 

■                     remaining  entire,            241! 

of  the  orbicularis,        262 

■               Dieffenbach'scMe,             242 

Division  of  tarsal  car- 

tilage.                       262 

■                  thod,                              241 

Vertical  division,        293 

I^^^HC^S 

COKTICJJTS.                                      xxi    ^^H 

Operaliunn  upon  thecyolida — 

0[.eralion»  upon  the  oyelid«-            ^H 

Ledentu's  meth.rf,          265                1 

•ion  (Amtnor.).         ifl2 

i.  Plerygion,                       205                1 

Exciiiim  of  part  it  tar- 

Etci.ion,                           266 

Ml  ortilRge,                 2G» 

Ligature,                           265                J 

3.  Symblopluiron,              203 

5.  Trichinnis,                        2(16     ^^J 

Arlfgnietliud,                 2«4 

Von  GruBfe,                     206    ^^M 

Anagnoalnkis,                  206    ^^H 

Tcale't  meUi.  d,               204 

■ 

PART                                                       ^^1 

^^M 

^^M 

Ot'EKATlONB  UrOFt  TFIK   K¥E  AND  ITS  AFPENUAUES.                                   ^^| 

The  cornea,                                 2ii7 

U|>criiiione  undertnken  for  the             ^^H 

Itemoval  of  a  foreign  bodj-,  3n7 

relief  of  ealarnct—                     ^^H 

f  uncliire  of  the  cornea,         208 

Flap  extraction,                  282      ^^1 

RemovRl  Pf  ft  *l«phjlomji,    20ti 

Von  GnefeV  metbod,       285     ^H 

Tbo  irU,                                        y7tl 

Guyelt  HRd  Knapp,             287      ^^1 

Jridotomy,                               270 

Simple  ineiei..n   (CliescU 

Seoopextrai'tion,                 289      ^^H 

den.  Bowman),              271 

RomOTal  by  euction,           290      ^^1 
Removel  of  the  lens  in  iu            ^^1 

Simple  iridotomy, 

Wecker,                            ^71 

capaule,                         201      ^^H 

Double  irldoltuDv, 

PagenBlecher'B  uielhod,  201      ^^H 

WeckM,                            a71 

Soc<.ndiiry  catKract,                 2U2      ^^1 

Iridectomy,                              271 
Antipblogiltic  iridectomy. 272 

(.>pcrationi   for   the   relief  of             ^^M 

OpUcl,                                 273 

Anatomy,                             298      ^^H 

Iridorheiii,                              274 

Internal  rectus,                    283      ^^M 

Iridesis,                                    274 

CoralyiU,                              277 

Secondary  itrabismua,        2913     ^^H 

Operation!  undertaken  for  the 

Enucleation  of  the  eyeball,      29d     ^^M 

relief  of  cataract,                 277 

Extirpation  of  the  contenU          ^^H 

Oepreuion  or  couching,        277 

of  lU  orbit,                       297    ^^M 

ficlemnyii*,                       277 

QporalionB  upon   the  lachry-            ^^^| 

SeralonyiU.                     270 

mnl  Kpparntu«,                     20T    ^^^| 

^M          Olviiion,  DiEciuion,  or  So- 

ExtirpaUon  of  the  ladiry-           ^^H 

^m               lulion.                               279 

mal  gland.                            2S7     ^H 

^1          UiviMDD  thMugb  the  cor. 

Lnchrymal   sac,  duct,  and             ^^H 

^B                                                   27U 

^M           Divition  through  the  scle- 

BlittingupthecBnnlk'uliut,29a     ^^M 

^M               ntic  (Hayi),                     2X1 

l-unolure  ,.r  the  sac,            800    ^^1 

^M        Eitniolion,                               281            Strictureofthenaialduot,  801     ^^H 

XXll 


CONTBNTS. 


CHAPTER  II. 

OPERATIONS  UPON  THE  EAR  AND  ITS  APPEND  AG  KB. 

PAQK 


Occlusion  of  the  external  au- 
ditory canal,  301 
Introduction  of  speculum,        801 
Paracentesis    of     the   druin- 


PACE 


head, 


Incision  of  periosteum,  and 
trephining  of  mastoid  pro- 
cess, 302 

Catheterization  of  the  Eusta- 


802  I     chian  tube, 


303 


CHAPTER  III. 

OPERATIONS  UPON  THE  MOUTH  AND  PHARYNX. 


Excision  of  the  tonsils,  804  i 

Staphyloraphy,  806 1 

Uranoplasty,  312 ' 

Fergusson's  osteoplastic  me-         | 

thod,  315' 

Lannelongue's  method,  315  | 

Staphyloplasty,  316 1 

Excision  of  the  tongue,  317  \ 

Billroth,  320 ; 


Excision  of  the  tongue — 

Kocher, 

S^diUot's  method, 

By  the  ^raseur, 
Division  of  the  frenum, 
Ranula, 
Salivary  fistula, 

Deguiec's  method, 

Van  Buren's  method, 


820 
321 
822 
323 
824 
;J24 
324 
325 


CHAPTER  IV. 

OPERATIONS  PERFORMED  UPON  THE  NECK. 

Bronchotomy,  325    Bronchotoray — 

Subhyoid  laryngotomy,  32()       Tracheotomy,  329 

Thyroid  laryngotomy,  326  '  By  galvano-  or  thermo- 

('rico-thyroid  laryngotomy,  327 '  cautery,  381 

Laryngo-tracheotomy,  328 ;  Q^]sophagotomy,  881 

De  Saint  Germain's  mc-  !      Lateral  incision,  332 

thod,  328  j      Median  incision,  333 


CHAPTER  V. 

OPERATIONS  PERFORMED  UPON  THE  THORAX. 


Amputation  of  the  breast. 
Paracentesis  of  the  thorax. 


333 1  Paracentesis  of  the   pericar- 
334        dium,  335 


CHAPTER  VI. 

OPERATIONS  PERFORMED  UPON  THE  ABDOMINAL  WALL, 
STOMACH,  AND  INTESTINES. 

Paracentesis  of  the  abdomen,    38() ;  Right  inguinal  enterotomy 
Gastrotomy  and  gastrostomy,   337  ,      (Nolaton), 

General  considerations  and  Colotoniy, 

anatomy,  837        Littre's  operation, 

0|>eration,  340        Lumbar  colotomy. 

Laparotomy,  341 J 


843 
345 
845 
346 


CONTENTS.                                        xxiii    ^^M 

CloBiireofdnartiHcinlBn 

.nr'""" 

Ilerniotomy,  Itclolonsy— 

recti  fliiluU, 

am 

Halgaig&e-a  metbod,          3C3 

Solareor  Ihe  inleiline, 

34  !l 

Sirangulaled   femoral   her- 

Ixingitudinal  wnundf, 

S60 

niuf                                   SG3 

it«Tbiinl, 

Jobert, 

»50 
351 

Stntngiilated  Umbilical  her- 
ni»r                                       363 

Umbert. 

Sfil 

Gfily, 

861 

nla.                                        866 

B.,uiBs«i.. 

85a 

Radical  cure  by  iticiiion.       866 

Il^renger-Firaud, 

Hsa 

Radiea]    cure    of   inguinal 

Dubnieil, 

853 

hernia  (Wood).                8C7 

Tr>nlv«rae  woundi, 

853 

Pin  operation  (Woodl,      873 
Radical  cure  of  femoTsl  fier- 

BernSotoRiv,  kelolonjr, 

854 

85.-. 

nia  (Wood),                         870 

A.  Rwognilionoftb 

9HC 

Radical  i^ure  of  umbilicitl 

Mbd  bowel, 

855 

hernia  (Wood),                   878 
Heaton's  method,                    881 

B.  Ouening  t<(  Ihe  m 
0.  DUiiion  of  the  t 

c,       3M 

ric- 

Imperrorale  anm  or  rectum,     381 

857 

Prolapse  of  the  rectum,             383 

D.  Eiaininmion  and 

Kwtotomy,                                   884 

turn  of  the  bowel, 

3.-* 

Kiciaion  of  anua  and  pari  of 

the 

omeDluin, 

S69 

A.  Removal  by  Ihe  knife,    .80 

StrnfiRHlated  inguinnl 

her- 

B.  Reroovnl  by  lipalure,       387 

3(10 

0.    Removal    by   the  wra- 

Ansiomr, 

860 

.eur,                                  88» 

Op*«lion, 

3(11 

Hemorrhoids,                               389 

CHAPTER  VII.                                                   ^H 

0P«B*TI0N8  CPOK  TH 

OBMTO-rRINAaV  ORQANB  OF  THR  MAI.K.                ^^| 

Outrnion, 

890 

Epispadias,                                  402      ^H 
N4laton>«  method,                  403      ^^M 

BTdrucele, 

Puncture  of  Lhu  mc, 

8»l 

8i'2 

Tbieracb's  method,               404     ^H 

Radiot  cure. 
Varicocele. 

893 

893 

Tb^phile  Anger'8  nielbod,  408      ^^M 

Excision  of  the  wroiun 

.        393 

DiviiioD  and  eiciiioii  of  the 

DupUy'i  method,                   410      ^^M 
Urethral  Oitula,                          411      ^^M 

*«IU, 

3BS 

3M 

General  contiderationt,          411      ^^M 

OnmnrcMion  by  wires 
dal'imetbod, 

Vi- 

tirelbrorapby,                         413      ^^M 

894 

Urethroplasty,                      414     ^^M 

Rleotd'i  meiliod, 
fUgaud-i  melhod  by  e 

895 

Ndlaton'amelhod,               414      ^H 

3B5 

Reybard,    Dleffenbach,                  ^^M 

xpo- 

and  Dclorc.                    416     ^H 

^m        *^^: 

896 

Uelpech  and  Alli.>1.            415      ^H 

39a 

Sir  ABtleyC'Ktper.               415      ^^M 

^■Operation)  forphimotj*, 

897 

Arlaud,                                 416      ^H 

^H      DonaHnrUioQ, 

397 

t^idillot,                                41G      ^^m 

398 

Rigaud,                             HG      ^^M 

^H  Paraph  imoiii , 

401 

Thfiophile  Anger,                41Q      ^^M 

^H  J>lTi«ion  of  tbe  frenum, 

402 

ScymanuwEki,                      416      ^^M 

^^^^^^^^^1  ^^^^ksJl^^^^^^^^^^^H 

■ 

■■■i^H 

1         XJtk                                        CONTKNTS.                             ^B 

1 

Eiternnl   nerinoal   urethnilo-            Piinetuw  of  tha  bladder^ 

J 

A.  With  a  guide,                   417    Lithotrity. 

B.  Witbout  a  guide,               4VJ  '  Litbolapaxy, 

481 

Perinefcl  incision  foreiplom- 

Lithotomy, 
Oenaral  con  si  deration  a. 

484 

lionoflheblidder,                 420 

484 

EiEtruphj  of  the  bladder,          i-20 

Lateral  lilholoinv. 

437 

Cathatariiation,                          422 

Median  litholuni'y, 

44a 

Puncture  of  the  bladder,          434 

Bilateral  lithotomy. 

444 

Above  the  pubes,                  424 

Pre-rectallilhntomy, 

445 

Under  the  piibes,                    424 

Reclo-vefiical  litholomj. 

4« 

Through  the  rectum,             424 

Supra-pubic  Itlhotomv, 

A.     From     wilhaut    in- 

Perineal lithotrity. 

wards,                                424 

^M 

CHAPTER  VIII. 

V 

OFISATIOHS  JlPnS  TRE  OENITO-DRIHART  0RO4K8  ay  TBI  rKMALl. 

Calheterizalii-n,                          440  |  Poalerlor sectinn  oftliocercix 

4T4 

Rxternnl  urelbnilnmy,               400 

Amputation  of  ibe  cervix. 

Lithotomy,                                  451 

Bistoury  or  scissors, 

475 

Urethral  lithotomy,               451 

Be  rase  ur, 

476 

Teii CO- vaginal  lithotomy,     462 

Galvano-cautcry, 

475 

Occ1uai<)D,oralreBiftviginw,    458 

Ovariolomy, 

4-C 

Perineomphy,                              453 

Inci.ion, 

m^ 

Prolapse  of  the  posterior  wall 

of  the  vagina,                      455 

Search  for  sdhesioni. 

*^M 

Tapping   of  the  cyat   And 

3U 

Ist  variety,                               45-i 

*^H 

2d  variely,                                455 

Removal   of   the    sac    and 

^H 

treatment  of  the  pedicle, 

47^ 

and  fiphincter  ani,                   468 

,481 

Vesico-vaginal  Bstiila,               462 

Closure    of   the    axlemal 

Creation  of  a  vesii'o- vaginal 

wound, 

4SI 

fliWla,                                       4GS 

Vaginal  ovariulomy. 

Obliteration   of   the  vagina; 

kolpobkisis,                             40» 

Hysterotomy  (Ctrcarean   Mo- 

Narrowing   of   the    vagina; 

tion  1, 

elytroraphy.                            460 

Gastro-oiytnitomy, 

Lacerated  cervix,                        472 

Removal  of  Fallopian  tubes. 

^^^1 

CHAPTEB  IX. 

^M 

MISCBLLAKEOTIB   OPBHITIOHH. 

^H 

Extirpation  of  the  ki.lnay,         48ft    Birlh-mark, 
Fixation  of  Ihe  kidney,              4!)1     Wcb-fingers, 

4^1 

■           Genu  valgum,                         491  \      langas. 

■           Shaft  of  a  long  bone,             492  1  Ingmwn  toenail, 

1 

OPERATIVE  SURGERY. 


PART   I. 
THE  ACCESSORIES  OF  AN  OPERATION. 


ANJ5STHESIA. 

Local  aticesthesia  may  be  obtained  (1)  by  the  action  of 
cold,  or  (2)  by  the  application  of  an  agent  which  exerts 
locally  a  benumbing  effect  upon  the  nerves. 

(1)  The  low  temperature  which  produces  local  anaesthesia 
may  be  obtained  by  the  application  to  the  parts  of  a 
freezing  mixture  (ice  and  salt),  or  by  the  vaporization  of 
ether.  The  former  is  applicable  to  larger  surfaces  than 
the  latter.  A  mixture  of  cracked  ice  and  salt  is  put  in  a 
muslin  bag  and  laid  upon  the  part,  and  a  folded  compress 
or  towel  laid  over  it  to  intensify  its  action.  After  it  has 
been  in  place  two  or  three  minutes  it  should  be  removed, 
the  sensibility  of  the  skin  tested,  and  the  ba^  reapplied  if 
the  desired  effect  has  not  been  produced.  \Vnen  chilled  to 
insensibility  the  skin  is  white  and  puffy. 

When  ether  is  used  for  local  anesthesia  it  should  be 
directed  upon  the  parts  in  a  fine  spray,  or  its  rapid  vapor- 
ization should  be  aided  by  fanning  or  blowing  upon  the 
surface.     It  is  ineflScient  when  the  skin  is  very  vascular. 

(2)  Carbolic  acid  is  an  efficient  and  convenient  means  of 
producing  local  anaesthesia.  A  cloth  thoroughly  wet  with 
a  three  per  cent,  solution  of  the  acid  should  be  kept  upon 
the  skin  for  fifteen  minutes,  and  then  the  undiluted  acid 
applie<l  with  a  brush  along  the  line  of  the  proposed  incision. 
This  is  applicable  to  the  opening  of  abscesses,  felons,  etc., 
and  to  many  minor  operations. 
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Hydrochlorate  of  Cocaine. — The  injection  uiidcr  the  skm 
or  into  a  ii€r\c  of  a.  few  tiropa  of  u  two  or  four  per  cent, 
solution  of  tbe  hydrochlorate  of  cocaine  produces  a  tem- 
poniry  local  anicstheaia,  liuflicieut  to  peiiuit  the  painless 
performance  of  an  operatioTi  involving  only  the  skin  or  the 
layers  immediately  underlying  it.  A  deeper  iiyection  into 
a  nerve  produces  antestbesia  of  tlie  region  supplied  by  il. 
As  this  agent  acts  upon  the  nerve-fibrea,  the  injection  shonlil 
be  made  on  the  proximal  side  of  the  region  to  be  operated 
upon,  and  should  be  directed  towanl  an<l  into  that  region. 

Gerierat  Ana-itltv^ia. — The  agents  in  common  use  for 
producing  gcneml  anassthesia  are  (1)  ether,  (2)  chloroform, 
and  (3)  nitrous  oxide. 

The  great  merit  of  etleer  is  in  safety.  Cblnrfifonn  is 
more  rapid  in  its  action  at  first,  as  usually  given,  at  least, 
less  liable  to  cause  vomiting,  less  disagreeable  in  its  atler- 
eBecta,  hut  it  is  certainly  more  dangerous.  On  account  of 
its  inflammability,  ether  should  be  used  with  caution  at 
night,  and  as  its  vapor  is  heavier  than  air,  the  lights  should 
be  held  above  the  bed.  Nitrous  oxide  is  suitable  only  for 
very  abort  operations.  Its  use  to  obtain  anicnthesia  for  iiny 
length  of  time  is  as  dangerous  ae  that  of  chloroform,  \>^t- 
haps  more  so. 

Ethor  endangers  life  through  suffocation,  which  may  be 
the  result  of  paralysis  of  the  respiratory  muscles,  or  of 
obstruction  of  the  air-paasages  by  the  tongue,  or  by  a  foreign 
body,  such  as  vomited  matter.  Chloroform  kills  by  exerting  a 
special  influence  upon  the  ganglionic  nerve-centres  presiding 
over  respiration  and  circulation.  Arrect  of  tlie  breathing 
and  lividity  of  the  surface  ^ive  timely  notice  of  danger  from 
other.    Chlorofonu  may  kill  without  a  moment's  warning. 

If  during  ansesthetization  by  ether  the  respiratory  muscles 
cease  to  act,  artificial  respiration  should  be  kept  up,  and 
stimulants  administered;  but  the  patient  should  be  kept 
quiet,  should  not  be  whipped  or  excited  to  muscidar  action. 
The  danger  comes  from  the  weakness  of  his  muscles,  and 
they  mu.^t  not  be  called  upon  for  any  e-ttra  exertion.  If, 
as  is  much  more  common,  the  diaphragm  acts,  but  the  air- 
passages  ai'e  obstructed,  and  the  fB<;e  liecomes  livid,  the 
obstruction  must  be  removed,  and  the  breutliin«  will  then 
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take  oare  of  itself.     If  tlie  olistriictioii  h  ilue  in  tlio  prpsciiti! 
of  a  foreign  body  in  the  jjlottis  or  Iraclien  (fulso  teeth,  vomit«d 
matter),  (lie  shoulders  and  lieml  must  be  loverecl,  and  the 
hips  raiseil.     It  may  become  nece«sHrv  to  resort  to  trache- 
otomy.    If  tlip  obtitnirlion  is  riiie  to  the  falling  back  of  the 
tongue  in  consetjiience  of  tlie  relaxation  of  the  muscles  of 
tbe  pharynx  ami  floor  of  ihe  mnuth.  a  Hluiit  piece  of  wood 
shonid  bo  put  between  llie  piitient'si  teeth  and  his  tongue 
drawn  forward.     Thcm'wt  prompt  and  efficient  way  of  doing    ' 
tJiis  in  for  thp  opcnilnr  In  bonk  the  lerminal  joint  of  hia  fore- 
finger behind  the  root  of  the  tongue  and  ilruw  ii  forward,  or    . 
(lie  fingers  «(boiild  be  pressed  upward  nnd  inward  from  below    ] 
tbe  tingles  of  the  Jaw. 

When  openttiiig  upon   the  mouth   nnd   nasal   pusHages, 
hemorrhage   may    interfere  serionsly  with  respiration  and    I 
aasetitbeliKiition.     By  placing  the  patient  on  his  back,  and 
allowing  liiR  he«d  to  bung  down  over  the  end  of  the  operating    I 
table,  the  hliHwl  will  be  iriiide  to  flow  away  through  the  nos- 
I  trils,  and  the  larynx  will  remain  clear. 
L      During  llie  in1i»l;Uion  of  chloroform,  death    may  occur 
fteither  suddenly  by  syncope,  nr  more  slowly  with  signs  of 
r^cerebral  eonge^tion  and  arrest  of  hiemalosis.     In  the  first 
case  the  heart  stops,  the  patient  becomes  pale,  the  respira-    i 
tion  superficial ;  the  other  usually  happens  after  conscioua- 
naw   has   returned,  the   face   suddenly  becomes  livid,  the    I 
I  patient  loses  conscionsnesii  again,  and  dies  within  half  an 
li  hour,     tn  the  firat  variety,  death  can  generally  be  averted 
I  by  lowering  the  bead,  slapping  tbe  breast  and  face  with  wet 
[  towels,  and  applying  the  galvanic?  or  faradic  current.    When 
L  the  galvanic  current  is  ti.^ed.  the  negative  pole  may  be  placed 
I- in  the  mouth,  and  the  positive  pideat  the  anus.     The  raradic 
t  current  should  be  applied  only  over  the  chest ;  its  application 
B  to  the  nlironic  or  pneuuiogastric  nerves  in  the  iiM-k  is  danger- 
1  ons-     In  (be  second  variety  death  is  apparently  inevitable. 
I      By  the  inhalation  of  nitrite  of  amy1  impending  death  may 
bometimcs  l)c  averted. 

m  Atlminittrati""  of  thi^  A  n<i-»tlu'tic. — Cblorofonn  shmilil  be 
Ki^vcD  it[H>n  n  compn'ss  fddcd  twice  longitudimdiy  ami  nnce 
Finns vrnwly,  soiw  to  be  about  six  inches  s(|iiiii'p.  The  iipjier 
Lfbld  is  then  thrown  bmrk,  n  dnichin  of  chloroform  poureil 
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Upon  the  lower  one,  and  the  upper  one  replaced  to  prevent 
evaporation  from  that  side.  The  compress  is  then  hold  be- 
fore the  month  and  nostrils  of  the  patient,  and  whenever 
necessary  the  upper  fold  is  thrown  back,  and  additional 
chlorotbnu  poured  upon  the  lower  one.  No  special  instru- 
ment is  needled  to  j)revent  the  administration  of  too  much  at 
a  time.  It  has  been  demonstrated  that  the  amount  of  the 
vapor  of  chlorofonn  in  the  air  never  exceeds  4}  per  cent. 

To  jjive  ether  successfully  three  points  must  be  provided 
for:  the  evaporating  surface  must  be  large,  the  air  inspireil 
by  the  patient  must  pass  across  it,  the  supply  of  ether  must 
be  abundant  so  as  not  to  retjuire  frequent  renewal.  The 
ordinarv  cone,  with  certain  modifications,  meets  these  wants 
very  well.  Three  or  four  thicknesses  of  stout  brown  paper, 
or  ten  of  news]>aper,  measuring  twelve  by  fifteen  inches, 
should  be  covered  with  a  thick  towel  well  pinned  on,  and 
rolh'd  into  the  form  of  a  cone,  a  foot  long  and  five  inches  in 
(lisimeter,  and  fastened  with  long  pins.  A  hole  should  l»e 
\vK\  \\\  the  a])ex  of  the  eone  large  enough  to  admit  the  little 
(iiiL^er,  and  tlie  corners  at  the  base  should  be  turne<l  back. 

■ 

If  ilie  towel  i.s  thick  it  will  hold  all  the  ether  that  is  needed, 
and  if  the  bjise  is  ])ressed  closely  against  the  chin,  cheeks, 
and  nose,  all  the  air  breathed  by  the  patient  will  have  to 
enter  by  the  hole  left  at  the  apex,  and  pass  across  the  large 
evM pointing  sin*f;iee  of  the  inside  of  the  cone.  If  the  cone 
is  held  at  first  ;it  a  short  distance  from  the  mouth  and  then 
liron^ht  gradually  nearer,  complete  anjesthesia  may  often  be 
i»Ijt;iined  in  two  or  three  minutes  without  having  caused  any 
stijingling,  or  ])rovoked  any  resistance. 

lurtal  Hthrrlratiim. — Ft  was  shown  bv  MoUiere,  in  1884, 
lli.'il  irmrral  jinjestliesia  coidd  be  readily  obtained  bv  the  ad- 
niini.>liati(»n  of  etlier  bv  the  rectum.  The  method  was  at 
onrr  wiili'Iy  tried  but  lisis  been  abandoned,  except  in  s{>ecial 
r.v'i"^,  for  it  was  found  to  be  more  dangerous  than  the  method 
l»y  inliiilation.  The  dangers  are  that  the  ana^sthetization 
may  iinwiitinglv  be  made  too  jn-ofound  and  prolonged,  and 
Ilia  I  till-  rontaet  of  the  ether  with  the  intestinal  mucous 
III' inlnani*  niav  cause  a  bloodv  diarrlnea. 

'I  Im'  i'IImt  is  placed  in  a  bottle  provi<led  with  a  tightly 
filling'  *'i}\\   through  which  passes  a  rubber  tube.     The  free 
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end  of  the  tube  is  inserted  in  the  rectum,  and  the  bottle 
placed  in  warm  water. 

The  precautions  to  be  observed  are  that  the  water  should 
not  be  warmer  than  100°  Fahr.,  and  that  as  soon  as  anaes- 
thesia is  obt^iined  the  tube  should  be  withdrawn  from  the 
rectum,  to  be  reapplied  if  necessary.  The  tube  should  be 
large,  and  should  extend  downward  from  the  anus  to  the 
bottle  without  loops  or  coils  in  which  the  ether  might 
con<lense. 

ARREST   OF   HEMORRHAGE. 

Hemorrhage  is  arrested:  (1)  by  ligature;  (2)  by  torsion; 
(3)  by  tempomry  mechanical  occlusion,  without  injury  to  the 
walls  of  the  vessels  (acupressure,  forcipressure) ;  (4)  actual 
cautery  ;  (5)  coagulating  applications ;  (6)  cold  or  heat. 

Ligature. — The  ordinary  ligature  is  made  of  waxed  silk 
or  catgut,  and  is.  applied  by  seizing  the  end  of  the  vessel 

Fig.  1. 


.\rt«Ty  ron:e|>«. 


with  artery  forceps  (Fig.  1),  drawing  it  slightly  from  its 
sheath,  and  then  throwing  the  ligature  about  it.     The  knot 


Fi«.  2. 


.    »S<|iuin>  knot. 

should  be  a  simple  "' s(juare  knot"  (Fig.  2),  and  should  be 
4lrawn  tight.  Instead  of  forceps,  a  tenaculum  may  be  used, 
and  the  ligature  thrown  over  its  point.  The  great  objection 
to  the  silk  ligature,  unless  antiseptic,  is  that  it  acts  as  a 
foreign  body  in  the  wound,  and  must  be  thrown  off  by  sup- 

8* 
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puration.  The  catgut  ligature  is  free  from  this  objection; 
it  dissolves  promptly  without  causing  suppuration,  and  yet 
it  occludes  the  vessel  for  a  suflScient  length  of  time. 

Torsion. — The  end  of  the  artery  should  be  seized  with  a 
pair  of  self-fastening  flat-bladed   forceps  (Fig.  3),  slightly 

Fig.  3. 


Torsiou  forc<!i>t<. 


drawn  from  its  sheath,  and  twisted  until  it  parts.    Care  must 
be  taken  not  to  include  much  of  the  adjoining  tissues  in  the 


Fig.  4. 


Kffect  of  torRion  upon  the  coat*  of  an  nrtory. 

grasp  of  the  forceps.  Torsion  has  been  successfully  applied 
even  to  the  femoral  artery,  but  occasionally  severe  secondary 
hemorrhage  has  follo'»Ne(l.  Its  advantage  over. the  silk  liga- 
ture is  that  it  leaves  no  foreign  body  in  the  wound,  but,  in 
this  respect,  it  is  not  superior  to  catgut.  It  is  not  in  geneml 
use  except  for  small  vessels. 

Acupressure,  Forcipresstire. — The  principle  of  acupres- 
sure is  to  compress  the  vessel  (Figs.  5,  0,  7)  at  a  short  dis- 
tance from  its  cut  end  against  the  neighboring  tissues  by 
means  of  a  pin  passed  under  it.  The  pressure  may  be  in- 
creased by  giving  the  pin  different  directions  at  different 


Forcipreaiure  conmstn  hi  grasjiing  Ibi-  blcixJing  point  with 
a  pair  of  self-fasienin)^  forceps,  nnd  leaving  them  in  place, 
wilbout  using  a  ligature.     This  method  is  commonly  used 
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for  the  prompt  arrest  of  bleeding  during  an  operation.  When 
tlie  knife  is  laid  a^ide  the  forceps  are  taken  up  in  turn  and 
removed  after  a  ligature  has  been  thrown  about  the  tissues 
grasped  by  them. 


KiG.  8. 


SclMioIdiDg  hirniiMitAtic  furccps. 


Fig.  0. 


Sf^lt-IiuMiiit;  hR'Uiostatio  fi»nM.'|«{< ;  rurvtHl. 


Actual  Cauto-y, — This  is  :i  very  efficient  and  prompt 
hjcmostatic ;  it  may  be  applied  as  well  to  oozing  surfaces  as 
to  bleeding  points  which  cannot  be  tied. 


AKT1FI0IAL    ISOB^KIA. 

Of  Codffulaling  Applictiiona  it  is  neceaaary  lo  mctition  t 
J  only  the  liquor  ferri  subsulpliJitie.     It  may  be  applied  di- 
rectly to  the  raw  surfaces,  or  Upon  a  tampun  of  charpio,  or 
K  sponge. 

Cold. — A  stream  of  ice  water  or  very  hot  water  will  stop  I 

'   all  oozing  very  promptly.     A  convenient  method  of  apply-  1 

ing  heat  is  by  towels  wrung  out  in  hot  water. 


Ponture. — Elevating  the  limb  will  often  stop  o 


i.iig. 


ARTIFICIAL   rSCHJiMIA. 

Lobs  of  blood  during  an  operation  upon  a  limb  may  be  \ 
prevented  by  pressure  upon  the  main  artery  on  the  proxi-  I 
mal  side  of  the  incision.  This  pressuitt  may  be  made  with  ] 
the  finger,  toumicfuel,  or  elaetii:  cord. 

The  tourDi(|uet  (Fig,  10)  is  composed  of  a  pad,  band,  and  1 
I  ecrew;  by  turning  the  screw  tlie  band  may  be  tightened  at  I 
will.     The  principle  of  il^  application  is  the  compression  of  1 
'  the  artery  against  the  underlying   bone.     A  point  should  r 
be  selected   in  the  course  of  the  artery  where  such  com-  j 
preesion  can  be  made ;  a  roller  bandage,  an  inch  in  diameter,  ] 
place<l  over  the  vessel,  and  parallel  to  its  course,  the  tourni- 
quet then  applied  as  shown  in  Figs.  11  and  12,  and  the  screw  I 
tightened.     Some  surgeons  prefer  to  place  the  pad  of  the  | 
toumiijuet  upon  the  roller  bandage  iticlf,  and  not  on  one  [ 
side  as  shown  in  the  figure.     The  buckle  on  the  band  should  j 
I  always  be  much  further  from  tlio  roller  than  is  represented  j 
[  in  the  figures, 

The  iTastic  bandage,  introtlueed  by  Esnmrcli  nml  km 
I  by  his  name,  is  intended  to  render  an  ojieratioii  entirely   i 
r  blooille»is  by  forcing  all  the  blood  out  of  the  limb,  and  then  ] 
I  preventing  the  entrance  of  a  fresh  supply.     By  it:*  aid 
I  operation  can  be  perfonned  upon  the  living  body  with  lus  I 
I  much  case  and   certainty  as   itpon   the  cadaver,  and  it  is  j 
now   i]«e<l    very  generally  whenever   carefiil   dissection   i»  I 
ueeesMry,  tlie  limits  of  a  carious  jnocess  arc  to  be  dctiT-  I 
minetl,  or  wht^n  loss  of  blood  in  to  be  avoided.     The  band- 
is  inndo  of  elastic  wcbbinji,  or  vrilcunijicd  rubber,  two 
incht's  broad,  and  i.s  ojipHfd  spirally  fmin  tijc  uxtreiiiity  of  1 
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I  the  limb  lo  i  \  oiiit  tliiet  fi  fmr  iialicH  il  i\i   tin   [  i  ]iohe(l  ' 

*  incimon.     A -timt   but  not  ti»    binl  ton!     f   litliaiubber  ( 

is  thi-n  wrapfH-d  tTto  or  tbitt  tinHi*  about  tin  limb,  at  the  j 

upper  limit  of  tbo  baiidagt  an<l  semrcil  b*  a  imt/k   knot,  I 

an<l  the  bandago  then  iimoved      Care  shouM  be  taken  not  ] 

to  appl^'  the  cord  with  too  much  torci      \\  btn  the  operation  i 

is  cn<le'l,  the  cut  end-  of  all  the  vi-swls  that  can  be  dettctod  ' 
should  be  secured  before  the  cord  h  rcmovt  1      Afttr  ite  i' 
moval.  arn  that  eseapid  iletcction  are  tn  J   and  the  jo/ing 
«rrestt'<l  witli  verv  Imt  or  cold  water. 


ANTTSEPTir  THEATMEST  «K  l-URHICAL  WOtlNDP, 

Most  of  the  causes  of  the  moi-talilv  of  surgical  rijierntiotiH  I 
originate  in  a  prolongation  of  the  procetM  of  repair  and  the 
attendant  mi ppu ration.    Aovthing,  therefore,  which  shortens   i 
the  time  uccupie<i   bv  this  |)i'ocoaH,  which    promotes  eitrly    ' 
union,  ami  prevents  or  restrains  suppuration,  adds  to  the   i 
cItaneeN  of  the  patient's  recovery.     Among   the   principal 
obHtacles  to  early  union  may  be  reckoned  the  putrefaction 
of  thf  secreUons  from  the  cut  siirfaeea,  and  their  i-etcntion, 
in  large  or  small  quantitiea,  witliin  the  wound.     It  has  been   i 
demonstrated  that  putre&ction  in  the  result  of  tbe  presence   , 
of  liring  vegetable  organisms,   which    are  always  Ibuiid  in 
tbe  air,  and  whieb  act  as  feiinont.''  in   li<|uide  capable  of  I 
putrefaction.     Tbe  problem  then  is  to  rid  the  wound  at  the   i 
end  of  an  o|R'i-ation  of  all  such  living  femient''  and  of  othci's   i 
capable  of  producing  a  specitiu   infection,  and   to  prevent  | 
I  Uieir  preti-nce  and  growth  in  the  discharge.*  while  still  in 
I  oonta<'t  with  the  wound. 

Tlie  drvt  method  bv  which  it  was  sought  svslematJcally  U)  I 
F  aeeoinplish  Iht-sc  ends  wa^  tbe  "antiseptic  iiietboil"  intro- 
I  duced  by  Pnif.  Lister,  llnii  of  Edinhurgli.  now  of  London, 
[  It  ha£  since  undergone  many  mndilication.-<  in  its  details,  but 
I  llie  original  underlying  |)i-incipk'  is  so  firmly  estitblished  that 
I  every  pro|>OKed  modi^cation  will  lie  uuhesitatingly  judginl  by 
litH  degree  of  eimforinity  with  it. 

The  cardinal  pninl^  are,  Inl,  to  make  and  keep  the  wound 
t  sargicallj  clean  :  2d,  to  |>rovidc  for  the  escajn;  of  its  secre- 
[  tions  aa  rapidly  a»  they  form  :  3il,  to  exert  a  uniform,  mode- 
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rate  pressure  upon  it,  undisturbed  by  frequent  changes  of 
dressings. 

The  first  point  is  now  generally  met  by  the  use  of  solutions 
of  corrosive  sublimate  to  wash  the  wound  and  the  adjoining 
surfaces  and  in  the  preparation  of  the  dressings ;  the  second 
by  drainage  tubes  of  rubber  or  decalcified  bone,  or  by  counter- 
openings,  or  by  turning  in  the  edge  of  the  wound  at  one  or 
two  places  and  suturing^it  to  the  deeper  parts ;  the  third  by 
thick  soft  dressings  of  purified,  antiseptic  gauze,  cotton,  peat, 
peat-moss  (sphagnum),  or  sawdust. 

All  instruments  that  are  to  come  into  contact  with  the 
wound  should  be  cleaned  by  washing  and  scrubbing,  and  by 
boiling  if  they  have  previously  been  in  contact  with  infectious 
discharges,  and  should  be  kept  during  the  operation  in  an 
antiseptic  solution;  the  one  in  common  use  is  a  watery  solu- 
tion of  carbolic  acid  of  the  strength  of  1  in  20.  Corrosive 
sublimate  cannot  well  be  used  for  this  purpose  because  of  its 
injurious  action  upon  metal. 

Two  ivatery  solutions  of  rorrosive  sublimate  are  needed,  1 
to  1000,  and  1  to  5000 ;  the  fii'st  for  the  disinfection  of  the 
hands  of  the  surgeon,  the  skin  of  the  patient,  sponges,  drain- 
age tubes,  and  preexisting  wounds ;  the  second,  1  to  5000, 
for  wiishing  the  wounds  made  by  the  surgeon  in  healthy, 
uninfected  tissues.     This  washin":  may  be  made  continuously 

O  4.'  V 

during  the  operation,  or  interruptedly,  or  only  at  its  end  be- 
fore the  wound  is  closed.  If  cutting  is  done  through  parts 
that  are  not  certainly  healthy  the  stronger  solution  should 
be  used  at  intervals.  Neither  solution  should  be  used  in  large 
natural  cavities,  as  the  abdomen,  or  the  mouth  or  rectum. 

Catgut  is  prepared  by  winding  it  on  large  s])ools  and 
placing  it  in  tlie  1 :  1000  solution  for  12  hours,  and  then  in 
t>5  per  cent,  alcohol  for  the  same  length  of  time,  it  is  then 
ready  for  use,  and  may  be  kept  indefinitely  in  the  alcohol 
without  deterioration.  The  tliieker  sizes,  thus  prepared, 
will  remain  undissolved  in  the  tissues  for  more  than  a  week, 
and  can  be  safely  used  for  ligatures  en  nuisse,  and  even  for 
tying  the  pedicle  in  ovariotomy  or  hysterectomy.  It  can 
aL<o  be  safely  used  for  sutures  where  the  tension  is  not  great, 
and  the  common  practice  now  is  to  use  it  as  a  continuous 
suture,  because  of  the  rapidity  with  which  the  wound  can 
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I  thtis  be  closed,  iinil  beciiiise  its  teinienoy  to  ciiiise  st-arring  is 
I  then  lesa. 

Drninage  tubeB  arc  made  ol'  Indiu  riibbcr  (tlie  red  rubber 
is  Uie  best)  t  or  3  incli  in  diaincUT,  with  Inrge  lateral  open- 
ings at  every  inch,  Tliey  sboiiKl  be  rut  off  almost  level 
with  the  skin,  and  prevented  from  slipping  iu  or  out  by  a 
wifety-pin  transfixing  the  projecting  end  and  by  a  suture 
fixing  theiu  to  the  skin. 

They  should  ordinarily  be  removed  after  48  hours,  or  at 
tite  first  subse<|uent  dressing;  if",  however,  there  is  then  a 
discharge  of  pus  or  even  of  slightly  purulent  .leruui,  the  re- 
moval should  not  be  complete,  but  a  short  drain  should  be 
left.  Bone  drainage  tubes,  if  properly  madti,  disappear  by 
ftbsorption  in  about  a  week. 

Dri-aaings. — The  selected  material  (moss,  peat,  et<;.)  is  pre- 
pared by  soaking  in  a  1:500  solution  of  corrosive  sublimate 
for  a  few  hours,  then  wrin-iing  it  out  or  allowing  the  solu- 
tion to  drain  away,  and  then  making  it  up  with  bags  of  sub- 
limnle<l  gauze  into  flat  cushions  of  vaiious  sizes  and  about  an 
inch  thick,  which  should  be  kept  damp  until  used,  because 
when  moist  they  absorb  more  readily. 

Sublimated  gauze  or  eotton  is  made  by  soakinj;  the  puri- 
fied inaterinl  in  a  solution  containing  1  part  of  corrosive 
sublimate,  190  of  water,  and  10  of  glycerine,  and  then  allow- 
ing it  to  dry. 

8cliede  very  highly  recommends  "  glaeswool "  for  imme- 
diate contact  with  the  sutured  incision  (it  should  not  be  used 
OD  an  open  wound)  because  of  it*  softness  and  great  power 
«f  absorption.  It  is  made  of  fine  spun  glass,  and  prepared 
for  use  by  soaking  in  a  1  per  cent,  solution  of  sublimate. 

The  upenitioH  is  conducted  as  follows;  The  patient  is 

I  |)laced  upon  a  table  slightly  raised  at  the  end  or  side  to  pro- 

Bwote  tlie  csca|>e  of  the  water  used  in  wikuhing,  and  his  body 

rotecteii  where  necessary  by  rubber  sheets.     Cloths  wnmg 

I!«ut  in  the  1 :  1000  sublimate  solution  are  placed  about  Uie  field 

!0f  operation,  and  the  surface  of  this  is  scrubbed  with  saap 

md  water,  shaved  if  necessary,  and  washed  with  the  solution. 

The  instruments  are  placed  near  at  hand  in  shallow  trayR 

Icontaining  tlie  carbolic  solution,  and  a  large  Hii^k  filled  with 


38         THE    ACCESSORIES   OK    AN    OPERATION. 

the  1:5000  gublimatc!  solution  ivnd  proridnl  niUt  a  rubber 
tube  and  stopcock,  is  conveiiientljr  placed  at  an  elevntion  of 
three  or  four  feet  above  the  bed.  Befidec  holding  spcmgis, 
wet  towels,  and  the  strong  sohition  for  the  hands  of  the  sur- 
geon should  be  within  reach. 

If  heinonhagc  is  not  prevented  by  a  tourni(|uet.  all  bleetl- 
ing  points  should  be  immediately  Becurcd  with  self-Sistemng 
forceps  which  are  left  in  place  until  the  cutting  is  ended  or 
until  so  many  have  been  ajiplied  tliat  their  presence  becomes 
an  inconvenience.  They  are  then  taken  up  in  turn,  and  a 
catgut  ligature  thrown  iibout  each  point. 

if  a  tourniquet  is  used,  all  recognizable  vessels  that  have 
been  .severed  are  tied,  then  the  tourniquet  removed  and  all 
bleiKling  points  caught  and  tied.  Every  effort  should  be 
mode  absolutely  to  arrest  all  bleeding.  Some  surgeons, 
when  usiu2  Esmarch's  elastic  bandage,  the  removal  of  which 
is  followed  by  much  troublet^ome  oozing,  close  the  wound 
and  comjilete  tlie  dressing  before  removing  the  cord,  trui^ting 
to  pressure  to  prevent  oozing,  'i'iiis  method  is  not  proper 
after  am|mt4itiou. 


The  bleeding  having  been  comjiletely  arreste<l,  the  i 
is  thoroughly  washed,  drainage  tubcft  inserted  or  counts 
openings  maile,  and  the  edges  of  the  wound  brought  together 
with  sutures.  If  the  wound  is  large  wid  irreguhir.  it  is  well 
t<i  fa.stcn  ilj*  deeper  pMrts  l<'^etlier  with  buried  cjitgut  t^uttirw 
passed  by  means  cf  a  curved  needle,  Fig.  13.  ami  to  attach 
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the  central  portions  of  tlie  skin  flaps  to  the  underlying  raw 
surfaces  in  the  same  manner.  The  outer  surface  of  the  skin 
should  not  be  included  in  the  loop  of  such  a  suture,  for  the 
tension  is  apt  to  cause  pain. 

If  the  skin  is  delicate  the  contact  of  moist  sublimate  dress- 
ings may  cause  irritation,  and  it  is  well  to  use  as  a  first  layer 
a  few  thicknesses  of  iodoform '  gauze ;  over  this  are  placed 
the  principal  dressings,  small  cushions  prepared  as  above 
described,  or  layers  of  gauze  or  cotton,  arranged  to  make 
uniform  pressure,  and  bound  on  with  bandages  of  antiseptic 
gauze,  and  over  these  is  placed  a  large  cushion  or  a  thick 
sheet  of  prepared  cotton.  An  impervious  outside  layer,  oil 
silk  or  mackintosh,  is  no  longer  used ;  it  has  proved  to  be 
better  to  have  the  discharges  dry  by  evaporation. 

Open  wounds  are  covered  with  a  layer  of  two  to  four 
thicknesses  of  sublimate  or  iodoform  gauze,  and  then  covered 
with  the  cushions  or  cott^m  or,  if  hollow,  stuffed  with  crumpled 
gauze.  When  the  dressing  is  changed  the  layer  of  gauze  on 
the  surface  of  the  wound  may  usually  be  left  in  place. 


SUTURES. 

Sutures  may  be  made  of  silver,  silk,  catgut,  or  horsehair. 
If  a  suture  is  to  be  retained  for  any  length  of  time  silver  is 
the  best  material,  since  it  does  not  provoke  inflammation, 
and  has  but  a  slight  tendency  to  cut  out,  unless  tension  is 
caused  by  inflammatory^'  swelling.  Silk  answers  equally  well 
if  it  is  to  be  retained  for  only  a  short  time,  and  usually  it  can 
be  removed  with  less  pain  and  disturbance  of  the  parts.  If 
carbolized,  and  used  in  connection  with  the  antiseptic  dress- 
ing, it  is  as  unirritating  as  silver.  Catgut  is  unirritating 
and,  if  properly  made  and  not  too  old,  its  buried  portion 
will  melt  away  in  a  few  days.  Horsehair  is  pre])ared  by 
soaking  in  oil,  which  makes  it  pliable  and  diminishes  its 
brittleness;  it  is  useful  when  there  is  but  little  strain  upon 
the  parts,  and  when  it  is  desirable  that  no  marks  should  be 
left  by  the  sutures. 

Sutures  can  hardly  be  retained  too  long  a  time  if  an  ade- 
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quate  exit  has  been  provided  from  the  first  for  the  discharges ; 
they  keep  the  parts  in  easy  contact  and  obviate  the  necessity 
for  the  frequent  reapplication  of  strips  of  adhesive  plaster. 
A  serious  objection  to  the  interrupted  suture  in  some  cases 
is  the  scar  which  it  leaves,  even  when  it  has  not  been  allowed 
to  cut  out.  The  pressure  of  its  loop  upon  the  included 
tissue  is  a  traumatism  which  iS  followed  by  the  production  of 
inodular  tissue  and  a  raised  cicatrix  in  its  line.  The  continu- 
ous, twisted,  and  quilled  sutures  are  free  from  this  objection. 

1.  The  different  kinds  of  suture  are: 

1.  The  interrupted  (Fig.  14),  in  which  each  stitch  is  tied 
as  it  is  made,  and  the  knot  left  on  the  least  dependent  side. 

Fig.  14. 


>jt,i 


^fW-^H 


Interrui»te<l  suture. 


If  silver  is  used  the  edges  of  the  wound  are  brought  into 
contact  by  drawing  upon  the  ends  of  the  wire,  and  the  stitch 
fixed  by  crossing  them  over  the  incision,  and  giving  each  a 
half  turn  about  the  other,  and  then  twisting  them  two  or 
three  times.  Or  the  ends  may  be  engaged  in  a  split  shot 
and  fixed  by  comi)ressing  it  upon  them,  or  brought  through 
buttons  or  holes  in  \\  metal  plate,  and  then  fa.stened  together. 

2.  The  continuous  suture  (Fig.  15),  which  is  passed  in 
the  same  manner  as  the  interrupted,  but  the  stitches  are  not 
cut  apart  and  tied.  It  is  conveniently  fastened  at  the  last 
by  drawing  it  double  through  the  last  stitch  and  using  the 
free  end  to  make  a  knot  with  the  double  part  attached  to  the 
needle. 

3.  The  twisted  ttuture  (Fig.  IG),  made  ])y  transfixing  the 
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lips  of  the  incision  with  a  pin,  about  the  two  ends  of  which 
a  stout  thread  is  then  twisted.  The  pins  may  have  movable 
j)oints,  as  shown  in  Figs.  17  and  18,  or  stout  '* solid-headed" 


Fig.  15. 


FiQ.  h\. 


CuDtinuoiM  Miitun*. 


TwikUmI  rtuttinv 


FlO    17. 


Ilarvlip  pio. 


Fl«.  18. 


& 


Ilaivlip  |)io  with  movable  |)uint. 


pins  may  be  used  and  passed  either  in  the  usual  manner,  or 
with   the  aid  of  Buck's  pin-conductor  (Fig.  19).     Their 


Fio.  19. 


a  r/£:.*fA\',  *  :c.//.v 


Bock's  pin  cunducWr. 
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points  should  be  cut  off  witli  nippoiB  (Fig.  20),  after  they  I 
have  been  inserted,  and  the  skin  prott-cted  nt  each  end  by  s  I 


strip  of  adhesive  plaster.     Instead  of  thread,  a  rubber  ring 
ia  sometimes  used  (Fig.  21). 


4.  The  quilled  or  button  su- 
ture (Fig.  22),  in  which  the  wire 
or  thread  is  pnssed'double  and 
tied  over  pieces  of  gum  catheter 


«J&v 


or  ivory  rods  •}T  buttons.  Tliia  is  employed  when  the  tension  , 
is  great,  or  wlien  the  deep  parts  tend  to  drag  asunder,  and  j 
allov  the  sei^retionH  to  collect.  The  points  of  entry  and  1 
emergeLce  of  the  sutures  should  be  at  a  considerable  distanco  j 
from  the  incision. 


^■^^■""V 
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The  lerre-frne  (Fig.  23)  may  W-  ii»ied  when  the  tendon  is      ^| 

slight,  auil  when  the  'f<Jges  af  the  incision  will  not  new!  (<i  he      ^H 

helil  together  for  more  tlian  twenty- 

four  honrs.    It  is  a  small  self-retain-                Kio.  24 

ing  forccfw.  with  toothed  blades,  and       jMfeS.^Ji^a 

is  madf  of  silver  wire.    The  hladea    UB^-^^^ 

are  separated  hy  pressing  upc-n  the         ^tri!Z^^3 

b>iIm      an.l      anr>ii<r     t/^.irorliflr     wl.an                HF                      "-^H 

F  or  other  IcinuB  of  sutures  see           ^ — "s:;^ 

Wounds  of  the  Int'^gtines.                        we'^        "^ 

HA.VLiAdBS.                                            ^K-^~^^ 

Ordinary  roller  lan.iagea  should              ^tzTT 

be  made  of  stripa  of  iitrong   an-               ^^^^^3 

bleached  miuliu   from    2f    to    ^                ^F^^ 

inches   in  width   and   about   four                ^t^^ 

yards  long,  rolled  np  Miugly  from              ^^^^^ 

one   end.     Narrower  antl   shorlct            ^^^^^ 

strips   may   be  required    for    tlie            ^^~^J 

smaller   and   more   irregular  i>or-           f*^^~~^^              _^H 

tiona   of  the  body.     The   selvage           W^'      j               ^^| 

edge  should   always  be   removeil.           *--'"     -^              ^^| 
■'Double-headed"  rolb   are  mad<-           ^-            -J     ^^^^^| 

of  longer  strijia  rolled  from  caclj                                   ^^^^^H 

end  towardH  the  middle:  they  af                                  ^^^^^H 

nsed  only  for  compound  dre^iii^'-                                  ^^^^^H 

in  which  the  turns  cronscacb  othi-i                                   ^^^^^^H 

at  nght  angles  (Fig.  30).                                                  ^^^H 
A  bandage  should  \w  so  applk"!                                      ^^^^^^H 

that  il  will  pres?  evenly  upon  all                                   ^^^^^^H 

portioDA  of  the  part  covered  by  it                                                   ^^^| 
.  andnotHotightlyastocauneTaeni^i                                               ^^| 
of  the  distal  portion  when  applied                                \                  ^^| 
to  a  limb.     When  firm  pri«eure  is             ^Hl'/^'^^k 

needed  at  any  point  on  a  limb,  the                 ^fc^ja^^k. 

bandaging  xhould  begin  at  its  lower                    ^W^KyB> 

extremity  and  be  carried  up  to  the                      ^^ttnS 

neceflsary  bright.     The  metboda  of     L.,«i„u™  « .pM  *-j^ 
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applicution  in  common  use  are  the  continuous  or  spiral,  thf 
fiffuri-  nf-H  111-  H^i.ti,  (Ac  T-bandage,  ihr  caprUlw.  and  thr 
triangular  bonnet. 

Th'-  rontinuaut  or  xjiiral  bandage  (Fig.  24),  when  ap- 
plied to  a  Lmb,  should  be  lixed  by  one  or  two  circular  turns 
about  the  foot  or  hund,  aud  then  carried  regularly  up  the 
limb,  each  turn  covering  the  upper  half  of  the  preceding  one. 
The  increase  in  the  thickness  of  the  hnib  makes  itneceasiry 
to  revirgi-  the  turns  in  order  that  they  may  lie  snug  and 
keep  their  plaee ;  this  is  done  by  6xiDg  the  centre  of  tite 


"  Scmalatf '  Uw  lui 


bund  with  the  finger  (Fig.  25),  aud  turning  over  that  e 
of  the  bandage  which  lies  ujion  the  thicker  aide. 

Thi-  fimire-tif-%,  or  spiVa,  bandagi'  is  represented  in  Fig^l 
26  and  27;  successive  tunis  are  taken  about  two  adjoinini 
parts,  crossing  from  one  to  the  other  over  the  point  which  v 
is  especially  desired  to  secure.     At  the  groin  the  bandage  M 
fixed  liy  oric  or  two  turns  about  the  thigh,  then  carriet 
umund  behind  the  back  and  across  the  hyptignsiriiim  to 
thigh  again,  and  thence  over  the  same  course  as  often  a 
necessary. 

The  knee,  sbouldei',  elbow,  ur  ankle  can  be  dressed  by  ] 
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means  of  overlapping  turns  of  a  figure-of-8  bandage,  or  in 
the  manner  »honn  in  Fig.  28,  br  tearing  an  oblong  piece  of 


muiilin  down  the  middle  at  each  end,  leaving  a  sqnare  nn- 
(livideil  ]K)rtion  in  the  centre.     The  square  portion  is  placed 


over  the  knee,  and  ttie  four  e 
front  and  tied. 


ids  cmssed  under  it  brought  in 
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OPKRATIOM. 


The  J-hatidage  (Fig.  2£>)  in  compoBwI  of  a  trjinsverse  uin 
one  or  iwn  vertical  baniU.     Soinetimes  tlif  traDsvcrac  baiid^ 
len  ihe  dressing,  and   (he  vortical  band  serves  only  t 


keep  the  other  in  jiliice ;  but  generally  the  reverse  is  th* 
ease,  and  t)ic  vertical  baud  i^upports  ii  dressing;  or  an  instrurfl 
nient,  and  is  itself  supported  by  tlio  transverse  one.     Thia^ 


biiiidnj^e  is  nicwt  nmiinonly  employed  in  dressingn  apjilied  t 
the  aniiH,  perineum,  and  lower  portion  of  thi;  trunk. 
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The  i'aj>eUine  or  gertt/i  bumiu'ie  (Fig.  JJO)  is  iipplieil  bv 
nienuB  (if  a,  (liiu)>lL--liL'iideil  yhWvy  liiuiikgo,  the  cenrre  of  which 
is  placetl  upon  the  fnrehuid  and  the  two  ends  ciirriod  hori- 
zontally around  the  head  to  meet  at  llie  occijiut,  wheri>  they 
cnis,",  »iid  llif  lower  one  is  brought  forward  ovt-r  the  vertex, 
wliiie  tiie  other  is  continued   aroiuid  horiitontally.     When 
they  meet  again  in  front  the  one  that  crosses  the  vertex  is  1 
carried  under  the  other  and  then  back  across  the  vertex  to  | 
tlie  occiput,  and  so  on  until  the  entire  scalp  is  covered.    This 
bandage  is  difficult  to  apply,  and  eiuily  disarranged,  hut  it  18   i 
useful  when  pressure  must  be  applie<l  at  several  points.     lu   , 
other  cu^es  it  may  be  advuntagi-'oualy  i-cphwed  liy  the  trian- 
gular bonnet,  or  four-taile<l  bandage  (Fig.  31), 


-h--- 

i 

a\ 

pi 

The  tiiiinffiUar  honru-t  is  made  of  a  large  Bipiare  |)iece  of  1 
muslin  fuMed  diagonally  (Fig-  32).  When  applied  to  a 
etiimp  the  end  of  the  limb  is  placed  in  its  centrt",  ihe  long 
foldeil  border  bi-ougbt  around  transversely  and  tied,  and  the 
angle  brought  up  in  front  and  made  foat  tti  it.  When  used 
m  a  susjHtnsory  for  the  tewticles  (Fig.  33),  two  or  thrw  tunis 
of  n  bandage  are  passed  anmnil  the  abdomen  antl  listened  ; 
the  square  angle  of  the  triangle  is  made  fast  to  this  band  in 
front,  and  its  body  Immght  down  in  front  of  the  scrotum, 
carrieii  back  IWiind  it,  iind  the  ends  tied  to  tlie  tranxverse 
band. 
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ImmmahU  bandiujea  are  u«'J  niiiiiily  in  fi-actures,  dislo- 
cationfl,  aiirain&,  and  after  nponitiuiis  tliat  Imvt-   involved  a 
joini  or  destmyetl  tlu'  iwntitiiiity  of  n  bone.     Tln-v  are  usu- 
ally made  by  soaking  roller  Itanditges  before  their  a|)pIication 
ill   Aolul.ionH   uf  staroli,   dextrine. 
Kiu.  3S.  plaster  "f  Paria,  ^ilieate  of  soda  or 

potjiJtli,  or  in  glue.  Plaster  of  Paris 
is  tlie  material  mo»t  rommonly  em- 
l>loyi'd,  for  it  is  clieaj)  and  eaMly 
olitnined  and  ]ire)iared.  The  moat 
convenient  metliod  of  using  it  is 
to  make  roller  bntidages  of  some 
tliin,  o|ien-me8heil  material,  such 
as  cross-barred  nuielin  or  crinoline, 
and  rub  the  di^  plaster  well  into 
them  before  rolling  iliem  up.  Wlien 
require<l  for  uss  tlie  roller  is  thor- 
ougldy  wet  by  placing  it  in  a  basia 
of  water,  gently  squeezed,  and  then 
ra[>id1y  applied  to  the  limb,  while 
the  successive  tunis  are  rubbed 
Binootli  with  the  wet  hand.  Before  the  plaster  is  applied 
the  limb  should  be  covered  with  a  thin  layer  of  raw  cotton, 
or  with  a  few  turns  of  an  ordinary  bandage.  If  crinoline 
cannot  be  obtained  ordinary  bandages  must  be  unrolled, 
drawn  through  a  thin  mixture  of  faster,  rolled  up  again, 
and  rapidly  apphed  before  the  plaster  has  had  time  to  set. 

Starch  should  be  spread  upon  strips  of  coarse  jiaper, 
which  are  then  applied  longitudinally  to  the  limb;  silicate 
of  sofIa  or  potash,  dextrine,  and  glue  are  employed  by  first 
rollinz  up  Ihe  onlinary  bandages  in  the  solution,  and  then 
applymg  them  in  ihe  usual  manner,  or  the  imnd  may  be 
applied  dry  and  ihe  mixture  rubbed  on  each  successive 
layer.  The  akin  must  be  protected  by  a  layer  of  cotton  or 
a  few  turns  of  a  dry  bandage.  The  silioites  and  the  glue 
dry  quite  rapidly,  the  starch  and  the  dextrine  much  more 
slowly.  The  dextrine  can  only  be  dissolved  by  fii'st  mixing 
it  with  alcohol,  and  then  adding  hot  water  and  stirring  it 
until  it  is  n>duced  lo  the  proper  consistency.  Two.  or  at 
most  thn-e,  layei-s  of  bandage  are  usually  sufficient. 

A  convenient  method  of  employing  plaster  in  the  fonn  of  , 
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Splint  without  covering  the  limb  entirely,  is  one  in  geneiul 
use  in  the  Paris  hospitals.  A  atrip  of  crinoline,  folded  in  six 
or  eight  thicknesses  of  the  proper  lengtli  and  breadth,  is 
drawn  through  the  liquid  planter,  stripped  down  rapidly  to 
remove  the  excess,  applied  to  the  limb,  and  fixed  with  a  few 
turns  of  an  onlinary  roller  bandage.  Instead  of  a  single 
strip  two  may  be  used  and  applied  on  opposite  sides  of  the 
liinli.  Such  a  splint  fits  the  limb  accurately,  and  will  not 
make  undue  pressure  at  any  point. 

S-iyre't  Platter  of  Pitris  -hickt't? — In  connection  with 
this  subject,  and  in  view  of  tlie  impKirtance  and  recent  origin 
of  this  method  of  treating  spinal  disease,  it  has  been  thought 
proper  lo  add  a  description  of  the  method  of  applying  the 
Plnater  of  Paris  jacket. 

The  bandages  are  made  of  strips  of  crinoline  three  yards 
Ion;;  and  from  two'and  a  half  to  three  inelies  wide,  accord- 
ing to  the  size  of  the  patient,  filleil  with  dry  plaster  as 
before  described,  and  put  up  in  rolls  which  are  moistemnl 
by  setting  them  on  end  in  a  basin  of  water  just  before  they 
are  t<i  be  applied.  For  the  pui'pijse  of  strengthening  the 
jacket  and  iliDiiniahing  the  amount  of  plaster  required, 
narrow  strips  of  tin,  roughened  on  both  side^  like  a  nutmeg 
grater,  are  placed  longitudinally  around  the  body  at  inter- 
vals of  two  or  three  inches  between  tlie  turns  of  the  plaster 
bandage.  The  akin  should  bo  |)rotected  by  an  elautic,  closely 
fitting  undershirt  of  some  soft  woven  or  knitted  material, 
without  arms,  but  with  tabs  to  tie  over  the  shoulders. 

As  it  is  difficult  fiir  an  assistant  to  bold  the  patient  sus-  | 
pcnded  during  the  application  of  the  dressing,  the  a|iparatus 
shown  in  Fig.  34  has  been  devised,  It  consists  of  a  curved 
iron  cross-bar,  to  which  are  attached  an  adjuc^table  head  and 
chin  collar  and  axillary  bands.  To  a  hook  in  the  centre  ia 
attached  a  compound  pulley,  the  other  end  of  which  is 
stiCTircd  cither  to  a  hook  in  llie  ceiling  or  to  the  top  of  a 
triiwd  eight  or  ten  feet  high  {Fig.  35). 

The  collar  and  bands  having  been  carefully  adjusted,  the 
patiuTit  is  drawn  up  until  the  feet  swing  clear  of  the  floor, 
and  a  WfKlge-slinpeil  ]iad  of  raw  cotton  folded  in  a  handker- 
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cliii'f  is  placed  over  the  abdomen  betweeai  the  shirt  nnd  thr 
skill,  its  thin  edge  direct4>d  downward.  This  is  intended  to 
leave  room,  when  removed,  for  the  dlstentiDU  of  the  libdoineu 
after  meals.  It  Is  important  to  make  the  pad  thin  where  it 
lies  under  the  lower  edge  of  the  jacket,  for  otherwise  tht- 
latter  would  fit  Uk)  loosely. 


If  the  skin  covering  any  hony  jiromincnees  hns  lieeonie 

irritated,  ii  umst  be  protected  by  smalt  ptuh  of  raw  cotton 

or  cloth  placed  on  cither  aide;  and  it  is  well  uW  to  place 

.  pDds  of  .two  or  three   ttiickneitses  of  cloth,  three   or  four 
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[  inchiiB  long.  oviT  wicli  anterior  iliiic  Hpin(^',  removing  tliom 

befiire  llie  plaau-r  has  set, 
I       If  t\w  patient  is  a  fcmatG,  itnd  ittjietinlly  if  slie  is  just 
I  ifnt'liing  the  age  of  puberty,  a  pad  of  cottou  in  a  handker- 
[  clii(-f  must   t>c  placi-d  over  Oiurli   mamma,  and  withdrawn 
L  befon-  the  plaster  haa  set. 

The  uniicmhirt   havinjr    beuit    tied  over   the   Bhouldors, 
L  piilKil  down,  and  kept  stretched  hj  nieojis  of  tapes  fuetened 

to  itii  Ifiwer  etlge  in  front  and    behind,  and  tied  together 


ittghtl;  over  a  handkercliiL'f  phvoed  on  the  perinenm,  the 
I  patient  is  nlowlv  drawn  up  by  means  of  the  apparatus  until 
■  De  feels  perfectly  eoinfortiiblc,  ami  nei'fr  hey&nd  that  point, 
Kand  kept  in  thw  poailion  (Fig.  30)  unlil  ihe  haiidage  has 
■Iteen  applied. 
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The  bandage  is  first  carried  around  the  smallest  part  of 
the  body,  then  around  and  around  downward,  to  and  a  little 
beyond  the  crest  of  the  ilium,  and  afterward  from  below 
upward  spirally  until  the  entire  trunk  from  the  pelvis  to 
the  axilla  has  been  encased.  It  must  be  applied  smoothly 
and  not  drawn  tight ;  it  should  be  simply  unrolled  with  one 
hand,  while  the  other  follows  and  brings  it  into  smooth  close 
contact  with  all  the  irregularities  of  the  surface  of  the 
trunk.  After  one  or  two  thicknesses  of  bandage  have  been 
thus  applied,  the  strips  of  tin  are  laid  on,  and  another  layer 
placed  over  them.  In  a  very  short  time  the  plaster  sets 
with  suflBcient  firmness  to  aUow  the  patient  to  be  removed 
from  the  suspending  apparatus,  and  laid  upon  his  face  or 
back  on  a  finn  mattress.  The  abdominal,  iliac,  and  breast 
pads  are  then  removed,  and  the  plaster  gently  pressed  in 
with  the  hand  in  front  of  each  spinous  process  of  the  ilium. 
If  any  weak  spots  appear  they  must  be  strengthened  by 
wetting  tlie  surface  and  dusting  on  more  plaster. 

If  abscesses  or  ulcers  are  present  they  must  be  covered 
with  a  large  piece  of  oil-silk,  and  a  hole  cut  in  the  under- 
shirt at  the  proper  point  before  the  bandage  is  applied. 
Then,  before  the  plaster  has  entirely  hardened,  a  fenestra 
is  cut  with  a  knife,  the  oil-silk  cut  in  strips  from  the  centre 
of  the  opening  to  the  edge,  and  the  strips  turned  back  and 
glued  fast  to  the  plaster  with  shellac. 


PART  II. 
LIGATURK  OF  THE  ARTERIES. 


GENERAL   DIRECTIONS. 


A  POINT  for  the  application  of  the  ligature  should  be 
chosen,  if  possible,  not  nearer  than  half  an  inch  to  any 
coUatcml  bi-ancii  above  or  below  it.     The  operator  should 


make  him.-'elf  thorou^^hly  familiar  with  the  anatomical  rela- 
tione of  the  paiLs  and  the  landmarks  of  the  oj^iiition ;  he 
i^hould  proceed  methodically,  in  accordance  with  a  definite 
]ilan,  and  s<.>ck  for  and  recognize  each  layer,  each  landmark 
in  itit  order. 


LIQATCRK    OF    THE 


It  is  veM  to  mark  upon  the  skin  witli  ink  or  iodine  the 
line  of  tlie  proposed  incision ;  the  inci;jion  stotild  be  free, 
and,  so  far  as  pos-.sibie,  its  centre  should  correeijond  with 
the  point  at  which  the  ligature  is  to  be  appHeil.  The  first 
incision  should  go  fairly  through  the  skin,  and  then  he  car- 
ried down  to  the  enveloping  fascia  hy  repeated  app1ic»tiuu« 
of  the  knife.  The  fiv^cia  should  be  pinched  up,  nicked,  and 
divided  U[K)n  a  director  if  the  veswels  lie  immediately  below 
it,  or  upon  the  finger  if  a  muscular  interstice  is  to  be  sought 
for.  The  diviKion  of  the  fascia  should  equal  in  length  the 
external  incision. 

The  knife  is  then  laid  aside  and  the  artery  sought  for  by 
sefmniting  the  tissues  with  the  fingers  or  a  director.  The 
eheath  is  recognized  by  the  communicated  pulsation,  and 
by  the  absence  of  the  pinkish-white  color  and  smooth  shining 
surface  which  characterize  the  artery.  When  found,  it  is 
gently  pinched  up  with  the  ibrceps,  the  flat  of  the  knife 
laid  upon  it,  and  a  hole  one-quarter  of  an  inch  long  care- 
fully made  in  it.  A  dii^tinct  siheath  is  found  only  about  the 
main  trunks,  and  is  rcplaceil  in  the  othera  by  a 
Flo.  38,  layer  of  cellular  tissue,  which  is  more  readily 
separated  by  tearing  with  the  point  of  a  director 
or  with  two  forceps. 

When  the  pinkish -white  coat  of  the  vessel  lias 
been  fairly  exposed,  each  edge  of  the  hole  in  the 
sheath  is  grasp«d  in  turn  with  forceps,  and  the 
sides  of  the  v«asel  gently  separated  from  tlie 
sheath  by  tearing  through  the  alight  attachments 
with  the  point  of  a  director. 

A  threaded  aneurism  needle  is  then  entered  on 
that  side  where  the  parts  lie  that  are  most  to  be 
avoided,  and  passed  behind  the  artery,  core  being 
taken  not  to  raise  the  latter  from  its  bed,  until  ite 
eve  appears  upon  the  other  side ;  the  thread  is 
then  picked  up  with  forceps  and  drawn  thi^ugh 
whde  the  needle  is  withdrawn.  The  precaution 
shoidd  never  be  omitted  of  trying  if  compression 
of  the  i'essol  between  the  finger  and  the  ligature 
arrests  pulsation  in  its  distal  branches,  for  the  best 
surgeons  have  mistaken  &  nerve  or  strip  of  fiiscia  for  tlie 
■Ttery.     The  main  trunka  can  be  readily  distinguished  1! 
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tlie  veins  by  their  appearance — tJie  veins  resemhhng  a  leech, 
while  t)ie  ;irterics  are  wliite  aad  ft'el  like  a  cord  or  band 
under  the  finger — and  by  their  l^nown  anatomical  relations: 
but  it  is  often  very  difficult  to  recognize  the  smaller  arte- 
ries, since  they  closely  resemble  the  veins.  The  operator 
has  to  depend  upon  three  indications:  1,  the  Gict  that 
when  there  are  two  satellite  veins  the  artery  is  placed  be- 
tween tbem ;  2,  pulsation ;  3,  alternate  compression  of  the 
-  vascular  bundle  at  the  two  enils  of  the  incision.  Pressure 
at  the  proximal  end  causes  the  artery  to  shrink  and  the 
veins  to  swell;  pressure  at  the  distal  end  has  the  contrary 
effect. 

The  ligature  is  then   tied  with  a  square  knot  (Fig-  2). 
tightly  enough  to  cut  the  inner  coats  of  the  vcssi'l,  and  one 


I 


I  or  both  en'Is  cut  short,  acconling  to  the  material  used.  If 
I  antiseptic  catgut  or  silk  is  useil,  bnth  ends  may  be  cut  short 
and  the  wound  closed.  The  entgut  is  soon  wbaorhcii,  and  it 
has  beet)  prove<l  that  i^ilk  thus  prepared  is  unirrit^iting,  and 
does  not  cause  suppuration.  Tlie  lymph  thrown  about  these 
ligaturot  gives  strength  to  the  wall  of  the  vessel  and  addi- 
\  tional   security   against  secondary    hemorrhage.     Primary 
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union,  at  least  of  the  itot'p  p&rts  of  tlie  wouni!,  may  be  can-' 
fi'lontly  i'Xj)^!^!.  I 

If  unprepured  silk  is  useil,  only  one  en<]  of  tlio  li^^tureisj 
cut  short;  the  other  in  brought  out  through  the  wound^ 
which  then  remains  open  until  after  the  ligature  has  cat 
through  the  artery  aail  been  thrown  off  bj  euppuratioD.       j 

While  making   the    incisions  the  position  of  the  pvt>| 
shouhl  be  such  that  the  muscles  which  serve  as  guiti<?8  sball 
l>e  tense,  but  while  (peeking  for  the  artery  the  mu^les  si 
be  relaxeil  so  as  to  give  more  room. 


»  shoul^ 


.VATOMV  OF  TtEK  SLPRA-CLAVICULAR  REIUOK, 


The  superficial  faeciu  underlies  the  platysma,  aud  inclosea 
the  stt^mo-cleiilo-mastoid  in  a  re<luplication  of  itself.  Th^ 
middle,  or  stemo-davicular,  fascia  has  a  common  origin  witll 
the  superficial  fascia  in  the  linea  alba  l)t'twi.-en  the  tw(^ 
st«rDO-thyroid  muscles,  divides  into  three  layers  to  fond 
sheaths  for  the  stem o- thyroid  and  stenio-hyoid,  unites,  anil 
again  divider  to  form  a  sheath  for  the  omir-hyoid,  aniteS 
again  and  finally  joins  the  superficial  fascia  between  tbcj 
trapezius  and  stern o-cleido-mastoid.  This  middle  fascia  i«| 
strong  and  resisting,  and  incloses  all  the  vessels  of  tbt 
region  except  the  external  juguliir  vein,  which  is  aubcutaJ 
neous  tiiroughout  its  course  until  it  turns  inward  to  join  thd 
subclavian  above  the  clavicle.  These  two  fa^iie  are  sep»i 
rat«d  from  each  other  and  from  the  skin  by  loose  celltuui 
tissue,  in  which  a  large  amount  of  fat  may  be  deposit«ili| 
and  it  is  of  prime  importance  therefore  that  they  should  bi 
recognized  in  the  search  for  the  vessels.  ] 

The  vessels  which  are  approached  through  this  region  ai^ 
the  innominate,  the  subclavian,  and  the  common  carotid^ 
The  bifurcation  of  the  innominate  corresponds  with 
sterno-clavicnlar  artieulaliou,  and  in  old  people,  as  vtAl  a 
in  exceptional  cases,  rises  from  five  to  ten  millimetrea  ftbc 
it.  It  lies  in  front  and  on  the  right  side  of  the  tradiM 
and  is  crossed  anteriorly  by  tlie  left  innominate  vein.  A 
the  bifurcation  the  subclavian  lies  behind  and  to  the  oute 
Bide  of  the  carotid,  and  ia  crossed  by  the  imcumogostria  a 
phrenic  nerves  close  to  its  origin,  the  former  giving  (" 
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m'urreDt  Uirngeat  which  tants  tmiler  ibe  arWir  u)<i  risrs 
^niD  lieLinJ  it.  The  caivtii],  wEiich  «t  first  lies  behiwl  ibe 
stemo-cleifio-mastmil,  bood  re>cbe>  its  uitenor  edge,  and 
at  the  BHiioe  time  iiicre«i^e«  it?  disMiK«  from  the  tracbo. 
While  the  internal  jnguUr  lies  whoUy  widuD  the  niddle 
oenital  fascia,  the  subclaTiaa  vein  is  mYeloped  by  »  reJu- 

flication  of  it  and  held  closely  agftinst  the  dsride  thereby. 
t  is  therefore  more  ^ufierficial,  and  on  a  lower  plane  than 
tlie  curved  portion  of  the  suhelaviau  arterr,  and  neeii  not 
be  imuovereil  in  the  search  for  the  latter.  'The  branches  uf 
the  subclavian,  eev«n  in  nnmber.  ari^  (with  one  esi¥[(tioa. 
the  tr^osversalis  colli)  from  its  Srst  [lortion.  that  ooraprisci] 
between  its  orijrin  ana  the  inner  border  of  the  scalenus  an- 
ticuH,  The  transrersalis  colli  may  arise  from  tfae  first  pan. 
or  the  second  (between  ihe  ^caleni).  or  eten  llie  tliini 
(beyond  the  scaleni).  The  Hupra-seajinlsr  crosses  in  front 
of  the  scalenus  amicus  and  runs  d»wnward  and  outward 
to  tlie  clavicle,  lying  below  the  line  of  the  iocidoo  made  in 
tying  the  subclavian  in  its  thirl  portion. 


.  LUiATliRK  OF  THE  ISX"MIN.MK  .IKTKRV. 

AnaUmy. — The  artery  is  in  relation  in  front  with  the 
innoininnte  veins  and  the  jineuraogastric  nerve ;  on  the 
inner  i<iile  with  tlie  trachea ;  on  the  oub>r  iiide  and  bfliind 
with  tlie  pleura.  It  lies  immtiliatfly  behind  the  stemo- 
elai-icnlar  articulation. 

Five  different  incisions  have  been  proposed.  A  vertical 
one  in  tlie  middle  of  the  neck  (King);  a  horizontal  one  4 J 
inchee  lonj;,  beginning  in  ibe  middle  line  and  passing  out- 
wanl  parallel  to  and  half  an  inch  above  the  clavicle  (Ma- 
Bec] ;  an  oblitjue  one  in  the  interval  between  the  sternal 
and  clavicular  attachmeots  of  the  fitem(M:leido-ma^toiil 
(SWillot) ;  an  oblique  one  from  the  anterior  border  of  tlie 
left  stemo-cleido- mastoid  '1\  iuelie«  above  the  clavicle  down 
to  and  a  little  beyond  the  left  Htemo-clavicular  articulation 
(Velpeau):  a  V-shaped  uuc,  of  which  <me  side  lies  over  the 
'SOterior  edge  of  the  sterno-cleido-mastoid,  and  the  other  is 
parallel  to  and  a  little  above  (he  -clavicle  (Mott).  The  single 
incisions  do  not  give  siiiflicieDt  room,  anu  although  tiiey  are 
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more  brilliant  they  should  give  way  to  the  more  prudei 
and  practical  one  proposed  by  Mott. 

Operation. — An  incision  3^  inches  in  length  is  carrie 
along  the  anterior  edge  of  the  right  stemo-cleido-mastoic 
ending  half  an  inch  above  the  sternum  (Fig.  40).  Anothei 
of  the  same  length,  is  carried  outward  from  the  lower  en 
of  the  first,  half  an  inch  above  and  parallel  to  the  rigl 
chivicle.  These  incisions  are  carried  down  to  the  superficis 
fiLscia,  and  the  triangular  flap  between  them  dissected  uj 

Fig.  40. 


Lijrutiire  of  arU'rit*.  A .  InnoiniDatu.  R.  2d  or  3d  portion  of  sulwlsvUn.  C.  2d  or  3 
|Mirtion  of  8ul>clavian  (Skey)  D.  Verteliral  or  iDferior  thyroid.  E.  Axillary  below  %h 
claviclo. 

If  the  anterior  jugular  is  encountered  it  must  be  drawi 
downward.  The  sternal  and  part  of  the  clavicular  attach 
ments  of  tlie  sterno-cleido-mastoid  are  now  divided  half  ai 
inch  above  tlie  bone  on  a  directer  or  with  forceps  and  knife 
and  the  muscle  drawn  upward  and  outward,  uncovering  the 
sterno-tliyroid  and  sterno-liyoid  and  the  middle  cervical 
fascia  wliicli  here  is  very  dense  and  covered  by  the  inferioi 
thyroid  veins.  The  outer  fibres  of  the  steriio-hyoid  and 
sterno-thyroid  are  now  divided,   the  thyroid  veins   drawn 
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aside,  and  the  UDderlying  or  niiiMIe  ta.-xna  torn  tljrougii 
witli  llio  director,  or  opeiiei]  vei'^v  careliill^'  witli  the  knite. 
Tbe  common  caioliil  ia  now  aoeu  at  the  bottom  of  the  wound 
and  tiikoed  <iownward  to  the  innominate.  The  internnJ 
jugular  is  carefully  pressed  outward  with  a  retractor ;  the 
leu  forefinger,  |>a88e<l  into  tlie  wound  between  tlie  artery 
and  the  innominate  veins,  jtresHes  the  latter  against  the 
Hteroum,  and  the  operator  proceeds  carefully  to  clean  the 
artery  with  a  dii'ector  half  an  incli  below  itji  bifurcation. 
The  needle,  guided  by  the  finger,  in  pstit^ed  from  the  outer 
»ide  so  AM  to  avoid  the  vein,  nerve,  and  pleura. 

Tht  innominate  has  been  tied  only  for  aneurism  of  itself,  . 
of  the  subclavian,  or  of  the  primitive  carotid.  With  one 
exception,  tbe  case  of  Dr.  Smyth,  of  New  Orleans,  the  ope- 
ration has  terminated  fatally  in  every  case;  and,  as  it  lius 
been  shown'  that  the  treatment  of  aneurism  by  ilistal  liga- 
ture yields  satisfactory  r&^ults,  this  operation  is  seldom 
justifiable.  It  may  be  rendered  necessary  by  hemorrlmge 
from  the  subclavian  or  carotid,  but  the  attempt  should  always 
be  made  to  tic  the  injured  vessel  in  the  wound  before  resort- 
ing to  80  dangerous  a  method  as  ligature  of  the  inuominata. 

UOATURK  OP  THE  SUBCLAVIAX  AHTERY. 

The  anatomical  difference  between  the  right  and  left  sub- 
clavian is  confined  to  the  first  portion  of  the  artery,  which 
in  the  left  is  much  longer,  more  vertical  in  its  rlirectiun,  and 
situated  more  posteriorly  even  tLan  the  innominate;  a  sepa- 
rate description  therefore  is  requircfl  only  for  the  first 
]>ortion. 

Isf  Portion.  LrftSubdamon. — This  operation,  attempted 
unsuccessfully  by  Aatley  Cooper  about  tS:iO,  has  been 
generally  deemed  unjustifiable  on  aecnunt  of  the  supposed 
im{>osaibility  of  avoiding  the  thoracic  duel  and  the  pleura. 
It  was,  however,  tied  successfully  by  Dr.  J.  Kearny  Rodgera, 
of  New  York,  in  1845,  ihc  patient  dying  on  the  fifteenth 
day  fn>m   hemorrhage:   and   recently   McGill,'  of  Leols, 

■  PR>r,  VI.  H.  Vmi  Buren,  Un  Aricnri^m.     PH[)«r  rend  \Kt.}rf  tliu 
'   InUrnfttioiul  Uedical  Congress,  Philndelphln,  IST'i. 
•  Hed  -Chit.  Trail*.,  vol.  58,  p.  a«fi. 


England,  laid  bare  the  artery  after  a  tedious  and  fliffii.>ult 
dissection  and  applied  metallic  iionipression  just  below  lir 
origin  of  the  vertebral  artei-y  for  eight  houni.  The  aueunsm 
was  quite  filled  by  a  firm  caagulum,  but  unfortunately  ihp 
pleura  had  been  perforated  during  the  operalion,  and  tbc 
patient  died  of  pleurisy  on  the  sixth  day.  Dr.  Rodgei>'s 
case  shows  that  the  artery  can  be  tied  witnout  injury  to  the 
pleura  or  thova^iic  duct,  and  Mr.  McGill's  shows  iLat  it^ 
temnorary  occlu.iion  ia  sufficient  to  consolidate  the  anfurisra. 
In  Mr.  McGill's  esse  the  artory  seemed  to  be  abnormally 
placed,  and  was  found  with  much  difficulty  nt  a  deptli  of 
about  tiiree  inches.  Under  more  favonible  circumstances 
the  artery  might  be  exposed  af  successfully  as  was  done  by 
Dr.  Rodgeni,  and  mctiiUic  compression  or  a  temporary  liga- 
ture, not  drawn  tightly  enough  to  injure  the  inner  coats  of 
the  vessel,  might  cau.ue  consolidation  of  the  aneurism  with- 
out exposure  to  tJie  danger  of  secondary  hemorrhage. 

Operation. — A  V-shaped  incision  similar  to  that  'Icecritwd 
for  ligature  of  the  innominata  (Fig.  40)  is  made  upon  the 
lefl  side,  and  carried  through  the  slemo-cleido-niastoid  and 
outer  fibres  of  the  storno-tliyroid  and  stemo-byoid  muscles 
and  the  middle  cervical  faacia  as  before  described.  The 
carotid  is  then  recognized,  and,  together  with  the  internal 
jugular,  drawn  outward  with  a  blunt  hook.  The  muscles 
are  now  rchtxcii  by  bending  the  head  and  neck  forward, 
and  the  cellular  tissue  torn  through  with  forceps  and  direc- 
tor. The  knife  ahould  no  longer  be  used,  on  account  of  the 
risk  of  injury  to  the  thoracic  duct,  which  is  embeddeti  in  t!)P 
loose  tissue  between  the  vessels  and  the  vertebra?,  and  i* 
rendered  very  difficult  of  recognition  by  its  small  wixe  and 
thin  walls.  It  runs  directly  acrtwa  the  route  to  the  artery 
while  parsing  from  the  bodies  of  the  vertebne  to  tlie  ante- 
rior border  of  the  scalenus  lUitictis,  and  can  be  best  avoided 
by  making  the  search  tjelow  and  to  the  outer  side  of  it  in 
the  lower  angle  of  tlie  wound. 

The  finger,  pa-ised  downward  and  backward  behind  the 
carotid,  soon  feels  the  artery  by  pressing  it  against  the  side 
of  the  spinal  column,  the  loose  cellular  tissue  surrounding  it 
is  easily  separated  with  the  director,  the  vessel  cleanod,  and 
the  needle  passed  from  the  inner  side.     The  needle  should 
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Jwve  a  short  curve,  jinil  iw  |ioinl  ch<nil<i  be  ki'pt  close  agaiiwi 
the  vessel  an  m  to  avoid  injuring  llie  [iteura. 

lat  Portion.  Riijht  SuMavian. — The  first  portion  of  llie 
rielit  subclavian  lia«  been  tit-d  unnoccesBfiilly  by  CJolles, 
Hmi,  and  Lislou.  It  isexposeil  in  the  same  manner  os  tlic 
JDnoininate  artery,  and  the  ligature  passed  from  the  outer 
side,  the  pneunntgastric  and  nhi-enic  nerves  being  pressed 
inward  toward  the  carotid.  Die  great  danger  of  this  ope- 
Tstitin  He«  in  the  proximity  of  collateral  brandies. 

'2d  Portion. — This  cpemtion,  first  proposed  and  per- 
fbrmetl  by  DupiiytrBn,  is  rendereil  dangerous  by  the  fiujt 
diat  uno.  and  aiimetimcs  several  large  branches  are  given 
ofTfrom  this  part  of  the  artery.  The  preliminary  steps  are 
flie  some  as  those  employed  in  ligature  of  the  8d  portion ; 
■fler  tlio  middle  cervical  fascia  has  been  divideil,  the  tu- 
bercle nf  the  first  rib  and  the  external  border  of  the  scalenus 
knticos  are  sought,  the  muscle  bared  an<l  divided  upon  a 
directiir,  the  phrenic  nerve  which  lies  U|>on  its  anterior 
upisrt  beinj;  carefully  avoidotl.  As  soon  as  the  muscular 
fibres  are  cut  they  retract  and  leave  the  artery  in  full  *-iew. 

'dd  P<irtion.  Aiuitomi/. — The  -iil  portion  of  the  subcla- 
vian lies  between  the  outer  bonier  of  the  scaleniH  unticua 
And  the  tubercle  of  the  first  rib  in  front  and  the  bmchinl 
plexus  hehind.  and  below  the  posterior  bt'lly  of  the  omo- 
hyoid ;  it  is  crossed  on  a  much  more  superficial  plane  by  the 
external  jugular,  which  enters  the  subclavian  near  the  mid- 
dle of  the  clavicle.  In  muscular  subjects  the  clavicular 
insertions  of  the  trapezius  and  stemo-rleido-mastoid  muscles 
Ik  near  to.  or  may  even  join,  one  another;  in  others,  ihey 
^re  from  two  to  three  inches  ajiart.  Ordinarily  the  vessel 
li«a  at  a  depth  of  one  or  one  and  a  half  inches  below  the 
iarfiw'«,  but  in  very  fat  personx,  or  when  the  clavicle  Uim 
Wen  puslic<l  upwanl  by  an  axillary  aneurism,  this  distance 
^ay  be  iiicrenei'il  to  three  inches. 

OprraHon. — Heginning  an   inch  outside  of  the  sterno- 
danuular  articulation,  make  an  incision  three  or  four  inches 
long  partiilel  to  and  half  an  inch  above  the  clavicle  (Fig. 
*■       Divide  the  skin  and  tlic  platysma:  when  the  ex- 
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temal  jugular  ih  cvpnsed  draw  it  to  the  iuner  side  or  divide 
it  bt-tween  t^o  iigiituit.4  Di\idi  ou  it  dirfctor  the  super- 
ficial fii.>4cia  and  the  claMLiiliir  [Hirlion  of  the  miistoid  miisi'lr 
if  neeessiirj  and  aetk  llit  [Hislumr  belly  ol"  the  i)mo-Iti,'oi'i. 
Dmw  this  muaLk  uutw  ird  iii  1  upward,  aiul  ft^d  fur  thr 
tubei-ele  of  tin.  fiMt  rib.  titl!(  wing  dowu  the  outer  Iwnler  i>f 
the  scalenus  untieus.  Depress  the  shoulder  ns  Dincb  k> 
posaibie,  denude  the  ivrtery  with  t)ie  finger-nail  ur  the  pi>iui 
of  a  ilirectar,  and  pass  the  needle  from  below,  taking  can- 
not to  include  the  lowest  bundle  of  the  hrachiiil  pU-xu»  in 
the  ligature.  In  urder  to  avoid  mistaking  this  baQillv  for 
the  artery,  the  tubercle  of  the  first  rib  should  Always  hv 
found ;  the  ai-tery  lies  against  it,  between  it  and  the  nerve. 
Skey  prefers,  in  difficult  cases,  a  cun-ed  inoiaion  "com- 
menoeil  about  two  and  a  half  or  three  inches  above  lie 
clavicle,  upon,  or  immediately  on  the  outer  eilf^e  nf,  tlw 
mastoid  muscle.  This  incision  is  curried  slightly  imtwunl 
and  downwai-d,  toward  the  acromion,  and  then  curA-ed  in- 
ward along  the  cWicular  origin  of  the  mastoid  moisole.' 


(Fig.  40,  ct)     Ordinarily  the 

outer  side  of  the  incision. 


■XternaJ  jugubir  is  left 


LIGATURE  OF  THE  INFERIOR  THtaOID. 


msde.   I 


Anatomy. — After  passing  vertically  upward,  the  ._. 
curvea  inward  to  reach  the  under  surface  of  the  thyroid  gli...^ 
The  highoBt  point  of  its  curve  is  half  an  iiicli  below  the 
prominence  on  the  transverse  process  of  the  sixth  n'rvirad 
vertebra,  named  by  Chassaiguag  the  carotid  fufieri-le.  In 
old  people  it  is  somewhat  higher.  It  lies  behind  the  com- 
mon carotid  and  internal  jugular,  and  is  separated  froni 
them  by  more  or  le'^  dense  cellular  tis.'^ue.  The  guides  lu 
the  vessel  are  the  carotid  and  Chassaiguae's  tuhcrele. 

Operation. — Make  an  incision  three  and  a  half  or  (bar 
inches  in  length  along  the  anterior  border  of  the  slemo- 
cIeido-mafk)id,  ending  an  inch  above  the  clavicle  (Fig.  40, 
D).  Lay  bare  the  border  of  the  muscle,  and  ilraw  it  ool- 
ward,  tear  through  nr  divide  the  middle  foscia  and  ilravr  tltr 
carotid  and  internal  jngiihiroulwiird  with  a  retrnetor.  Fle» 
the  head  slightly  li>  rehix  the  pans,  feel  with  the  finger  for 
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llie  L-anilid  liiljeri'lc,  iitid  wek  tin 

>  iirtci- 

yholiiw  it.  scjianiting 

tlieccUiiliir  li-yiiif  with  n  ilin-cior 

.      I'ai 

<s  the  neeillc'  Lutwi't-n 

(111-  artiTv  ami  vein. 

I 


LUlATrBB  OP  THE  VBBTKBRAI,  ARTERY. 

Anatomtf. — The  vertebral  arterv  fmswea  from  the  first 
Ijoriion  of  ihe  AulK-larian  upward  and  backwai-d  lo  the 
trancversf  proceea  of  the  §ixth  cervical  vertebra.  It  is  ac- 
companied by  a  vein  which  lies  in  front,  and  is  covei'cd  by 
the  deep  cervical  fascia.  The  guide  to  it  is  the  carotid 
tubercle. 

riUiim, — The  first  incision  ia  the  same  as  for  ligature 
inferior  lliyroid  {Fig.  40,  D).  The  anterior  edge 
of  the  stern o-tIeido-ma»toid  is  exposed  and  drawn  oiitwaiil. 
The  middle  fitscia  is  divided,  and  the  carotid  and  jugular 
drawn  inward.  The  pap  betwfcn  the  longus  eolji  and  the 
scalenu)'  anticus  is  thea  felt  for  abuut  half  an  inch  below 
the  carotid  tubercle,  the  deep  fascia  covering  it  torn  through, 
the  niuscle(<  separated,  the  vertebral  vein  pushed  uside,  and 
tlie  artery  expose)!. 

Cbassaiguac  prefers  an  incision  along  the  posterior  border 
t>f  the  mastoid  muscle,  and  reaches  the  uiiotid  tubercle  by 
drawing  the  muscle  and  vessels  inward.  If  the  muiiele  ia 
very  broad  some  of  its  chivieular  fibres  njusi  be  divided, 


tlUATL'BE  OF  THE  ASILLABY  ARTERV. 

Anatomy. — The  axillary  extends  from  the  middle  of  the 
I  clavicle  to  the  lower  edge  of  the  tendon  nf  the  teres  m^'or. 
I  The  axillary  vein  lies  on  the  inner  side  and  in  front  of  it. 
I  »nd  the  brachial  nerve*^  invest  its  lower  portion  closely.     It 
I  can  he  tied  below  the  clavicle  in  the  clavi-pectoi'al  triangle 
formed  by  the  clavicle,  inner  border  of  rhe  pectoralis  minor, 
and  the  thorn.t,  or  in  the  axilla.     The  strong  fascia  which 
iiiiit<^«  the  coracoid  process  and  clavicle,  and  forms  the  sus- 
pensory ligament  of  the    axrlla,    the  eosto-coraeord    fascia, 
eonds  n  pmtongstion  ahonl  the  uppi-r  |*nrtioii  of  the  a 
I  Tcin  which  Vcc]«  its  walls  from  sinking  in;  the  cephalic  J 
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vein  ascentling  in  the  groove  between  the  deltoid  and  i 
tomlifl  major  perforatea  tbi«  tiuicia  and  juius  the  axid 
vein  at  the  inner  border  af  the  tendon  of  tlie  ptHrtotf 
minor,  close  by  the  origin  of  the  acromial  thora<;ic  art«ri| 

A,  Ligature  under  the  Clavicle. — (Fig.  40,  jfi.'.)  m 
aJi  incision  extending  from  the  summit  of  the  conicoid  i 
cess  four  or  four  and  a  half  inches  along  the  lower  Iwnlcr 
of  the  clavicle.  Divide  successively  the  skin,  siibcutajie<iu« 
tissue,  superficial  iaav'ia,,  and  i>cctor»li8  major,  and  ibcii 
tear  carefully  chrougli  the  costo-coracoid  ^LAciit,  nvoidin); 
injury  to  the  cephalic  vein  at  the  outer  part  of  the  wounil. 
The  pectoralts  minor  is  now  exposed,  and  after  aepaniting  the 
cellular  tissue  with  the  point  of  a  director  the  axillary  vein 
is  seen  crossing  from  tlie  upper  edge  of  the  inuaele  to  tin- 
clavicle.  The  artery  is  completely  hidden  by  it,  lying  im 
the  outer  side  and  a  little  behind.  The  vein  must  uow  be 
drawn  inward,  the  needle  entered  between  it  and  tlie  arterv. 
and  the  ligature  applied  as  near  us  possible  t«  tlie  clavicle 
on  account  of  the  proximity  of  the  acromial  thoracic  brunch. 

B,  Ligature  in  the  Axilla.    Anatomy. — The  tissues  and 
organs  on  the  outer  side  of  the  axilla  are  ari-angfd  in  the 


following  onler:  1,  the  sklii;  2,  the  subcutaneous  oi^^llular 
tisttue;  3,  the  fascia;  4,  thf  axillary  vein ;  .5,  the  iiil4;n>ii] 
cutaneous  and  ulnar  nervet*;  fi,  the  axiJiiirv  artory ;  7,  iIig 
dian  nerve;  8,  the  coraco-bnicliiali^i;  9,  ilie  humerus  and 


t.IOATURX    or    THE    BRACSIAL    AKTEKY.       6%    , 

urtifulsr  i-ajmulr.  Ttu-  ulil  nili-  Tor  rxpoetng  tliL-  artery 
bcrc  WHO  to  malic  a  luDgitudintil  iiicUioii  ut  tlie  jurtcliou  oF 
t)ii'  anlerior  and  middle  thiriU  of  the  axilla,  find  tin-  Toin, 
count  two  nervca,  anrl  look  for  t!>e  art*T_v  jiml  bi-yond  tlie 
laHt  one.  Tliis  is  a  difficult  and  ilangcniu«  metbiid,  aad  a 
tniK-ii  tdmpler  one  lias  been  substituted  by  Malgsigne.  wbo 
vms  tbc  first  to  ]H>int  out  tbat  the  <x>rm'o-bnwrbialis  nium:le 
it^  the  real  guide  to  the  artery. 

Operation. — The  arm  ie  Bb<luct^-<)  eonipietely,  the  incixiou 
coniuienccl  at  the  inner  bonier  of  the  coraco-braebialiB  over 
the  head  of  the  hmnenw  and  carried  two  and  a  half  or 
three  inches  down  the  arm  parallel  totbecourseof  the  artery- 
It  should  invulve  the  skin  only,  so  as  to  avoid  injury  to  the 
basilic  vein.  If  the  etlge  of  ihe  coraco-hrachialis  i-aunot 
be  distinguished,  the  incision  iiliould  be  made  aeci^rding  to 
tlie  old  rule,  at  the  junction  of  the  inner  and  middle  lliinii* 
of  the  axilla.  The  Bp<iiieurai*iit  is  now  divided  upon  a  din-c- 
tor  (iV(-r  the  coraco-brachialis,  and  the  fibres  of  lite  inner 
border  of  this  muscle  exposed.  The  jatIs  are  then  relaxed 
by  bringing  the  arm  neftrer  the  trunk,  and  the  posterior  itide 
of  Ibe  wound,  ineluding  the  vein,  ulnar  and  Jntenial  ciitane- 
omt  nerveH,  la  drawn  back  with  a  ivtraetnr ;  and  the  artery, 
overlain  by  the  median  nerve,  usually  ajiiteant  at  the  bottom, 
covered  perbaits  by  the  piMierior  part  of  the  abealli  of  ibe 
» iraeo-brach  iaua. 


LIUATIBK  Oy  TlIL  IIHAfHUt.    IKTKItY. 

Anatomy. — The  brachial  artt-ry  runs  from  the  junction  of    ' 
the  anlerior  and  middle  thirds  of  the  axilla  to  the  middle  of 
tlie  anterior    as|iecl  of  the  elbow.     It  occupies,  when  the 
forearm  is  aupinated.  (he  groove  between  the  biceps  and 
triceps,  being  Jisrtly  covered  by  the  foniicr  in  masctilar  sub- 
ject*, and  separated  from  the  imae  by  the  inner  edge  of  the 
4.-'>n»;o-ljrachialis,  and  of  ihe  I'rnchialis  aniicus.     It  lies  in 
the  anterior  loge  of  the  ami,  which  is  bfiuiidi'd  jKistoriorly   i 
im  this  side  by  a  prolongatiim  i»f  the  enveloping  aponeurosis, 
ext«iiding  down    to  the   hone  between  tlie  biceps  in  front  1 
and  the  triceps  behind.      It  Xms,  conseijuently,  within  the  ' 
sbeatJi  of  the  biceps,  and  the    inner  e(lge  of  this   muscle 
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ia  the  sure  guide  to  it.  It  lies  betweeu  two  sat^DHe 
veins,  vrhicli  iuiastomose  frequently,  and  has  the  inedian 
ntTvc  ill  imini'diate  relation  with  it  on  the  side  next  the 
skin.  The  banilif  vein  directly  overlies  it  between  the  skin 
and  the  aponeurosis,     The  artery  presents  f're'iufnt  anuuin- 


lies.  The  most  common  is  ite  premature  hiturcatiou  into 
the  radial  and  ulnar,  whieh  may  take  place  as  high  as  in 
the  axilla,  in  which  cosq  one  of  the  branches  is  superfioiBi, 

perhaps  even  KiihcuUineous,  while  the  other  follows   '         """"" 


superboui,     II 
stheudM^ 
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The  median  ntTve  »ccupii«  tlio  satuo  ehuatli  with 
.'  nrtory,  lying  first  on  the  outer  side  and  then  crossing, 
front  or  b^iud,  very  obliqtiL-ly  to  tlie  inner.  Tlie  ulnar 
Oerve,  uvcouipauied  by  au  artery  anil  two  veins,  1ie»  in  tlio 
•uhstaDce  of  the  triceps  immediately  behind  the  brachial 
artery  and  me«liaQ  nerve,  separated  from  tliem  only  by  the 
■bove-mentioned  prolongation  of  the  enveloping  a|ioneurosis, 
and  us  they  form  a  group  differing  from  the  other  only  in 
■ixe,  the  artery  may  be  mistaken  for  the  brachial  if  met 
Willi  (Fig.  42).  TIhs  error  will  not  be  made  if  the  fibres 
of  tlie  bii.'eps  alone  are  exposed,  and  the  incision  confined 
to  the  anterior  loge. 

Ofration. — Arm  abducted,  forearm  supinat«d.  Make 
an  incision  three  inches  long  in  tlie  middle  third  of  the  arm, 
along  the  inner  border  of  the  biceps  through  the  akin  mid 
subcutaneous  cellular  tissue,  taking  care  not  to  injure  the 


basilic  vein,  vhich  should  be  kept  posterior  to  the  iueision. 
Divide  the  aponeurosis  and  expose  the  fibres  of  the  biceps. 
If  the  muscle  ia  large  draw  it  forward,  and  the  sheath  in- 
closing the  artery,  nerve,  and  veins  will  be  disclosed.  This 
is  turn  through  carefully  with  a  director,  the  median  nerve 
sepaniteil  and  pushed  aside,  the  artery  sejjarateil  from  its 
'  IS,  and  ibc  ligature  passed  from  the  side  of  the  nerve. 


LIIJATURK  OF  THK  KADIAL  AllTKHV, 

AtKUoiny. — The  radial  artery  extends  in  a  straight  line 
W'm  a  poini  half  an  inch  below  the  centre  of  the  fold  of  the 
MI'ow  to  the  ulnar  side  of  the  styloid  process  of  the  radius; 


Fio.  U. 


it  occupieH  the  groove  boumieil  on  one  aide  by  tho  Hupinatur 
lonf;us,  on  the  other  by  the  pronator  iiwiii  teres  and  flexor 
rairpi  mtlialis.  Il  is  covered  only 
by  ilie  ekin,  cellular  liiisue,  and 
npuneurosis;  but  in  muscular  sub- 
jects the  muscular  interstice  in  which 
it  liew  may  be  very  deeii.  It  ia  ac- 
companied by  two  veins,  and  by  no 
nerve.  It  occupies  m  its  u])per 
third  the  sheath  of  the  ]>ronator. 
and  consequently  the  fibrew'of  the 
supinator  longus  should  not  be  ex- 
posed in  the  search  for  the  arter^\ 
although  the  edge  of  tho  muM-le 
ma.y  he  taken  as  a  guide  to  it. 
The  radial  nerve  lies  within  the 
tihcath  of  the  supinator  Iongu»,  oad 
at  first  comes  quite  close  to  the  w- 
lery  ;  it  then  piiss^a  behind  and  to 
the  outer  side  of  the  tendon  of  lilt 
niusile.  It  should  not  be  seen  dar- 
ing the  operation. 

Operation.  In  the  upper  tft&d. — 
Make  an  incision  two  and  one-balf 
inches  long  in  the  line  above  m«a- 
tioned,  beginning  one  and  one-balf 
inches  lielow  the  fold  of  the  elbow. 
Avoiding  the  superticial  veitiB,  OWTJ 
the  incision  through  the  cellalar  ti»- 
sue.  Recognize  the  edge  of  the 
'  supinator  longus,  and  divide  the 
aponeurosis  alou^  the  ulnar  side  of 
it,  exjMwing  the  fibres  of  the  pronator.  Press  apart  the  two 
muscles  if  necessary,  separate  the  artery  from  its  veins,  taxi 
fasB  the  ligature. 

In  the  lower  third  (Fig.  44). — Make  an  incision  in  the 
above-mentioned  line,  if  the  position  of  the  urtery  cannot  be 
made  out  by  its  pulsations,  two  inches  long,  ending  an  inch 
alxtve  the  wrist.  Divide  the  skin  and  cellular  tissue,  and 
then  the  fiiscia  carefully  upon  a  diifctor.  Separate  t' 
artery  from  the  two  veins,  and  puss  the  ligature. 


I 


LIGATURE    OP    THB    ULNAR    ARTKKY 


LIUATURE  OF  THE  TLS-VR  ARTERY. 

Anatomy. — In  its  first  thinl  the  ulnar  urt«rv  paeaea  ob- 
liquely unclerneatli  the  superficial  luycr  of  muscles,  including 
the  superficial  flexor  of  the  finj^ers,  t(i  the  inner  side  of  the 
arm,  where  it  becomes  sujierficial,  and  lies  between  the 
flexor  carpi  ulnarie  on  tlie  inwiite  and  the  flexor  suMiinis 
digitoTum  on  the  out»ii!e.  It  then  descends  to  thf  wrist  in 
the  directinn  of  a  lint-  uniting  the  internal  condyle  of  the 
hnuienis  with  the  outer  border  of  the  pinifbnn  bone.  It  is 
iwrcompanied  by  two  reins,  and  is  joiueil  by  the  uhiiir  nerve 
just  before  it  becomes  suporficiu.],  the  nerve  lying  upon  thu 
inner  or  ulnar  side  of  the  artery.  It  may  be  tied  at  any 
point  In  the  miiidle  and  lower  thinls.  As  l)io  deep  and 
8ii|jerficiul  fle.\ors  of  the  lingers  are  sejxirated  by  a  fascia. 
and  as  the  artery  lies  below  this  fascia,  it  is  covered  in  the 
lower  pitrt  of  iv  course  by  two  itistinct  fasoieo,  the  envelop- 
ing fai<cia  of  the  limb  and  this  H«cond  one  which  unites  the 
tendon  of  the  flexor  coqii  ulnaris  with  those  of  the  flexors. 

Oprratioa.  At  the  junttion  of  the  upper  mid  middle 
thirdt. — Beginning  four  fingei- breadths  below  the  internal 
ctindyle  of  the  humerus  make  an  incision  tliree  and  one-half 
or  four  inclK«  long  in  the  line  above  mentioned  (Fig.  44), 
ExpoHe  the  enveloping  fascia  clearly,  and,  drawing  back 
the  posterior  lip  of  the  wound,  svclc  the  first  muscular  inter- 
etico  in  front  of  the  ulna.  It  is  that  between  the  flexor 
carpi  ulnaris  and  the  flexor  sublimis  digitoruin,  and  can  be 
recognized  by  the  finger  as  a  slight  depression,  or  by  the 
eye  n*  a  white  line  under  the  fascia.  Divide  the  aponeu- 
rosis, Ix^ginuiog  at  the  lower  angle  where  the  space  between 
the  muscles  is  broadest,  and  then,  instead  of  following  the 
interstice  directly  backward,  raise  the  flexor  sublimis  and 
ailvance  transversely  across  the  arm  in  the  search  for  the 
artery  which  lies  upon  the  deep  flexor.     Isolate  the  artery, 

d  pass  the  needle  from  the  side  of  the  nerve. 

/»  (Ac  hwi-r  third  (Fig.  44). — Make  an  incision  slightly 
to  the  radial  side  of  tlie  tendon  of  the  flexor  carjii  ulnaria, 
or  in  the  line  before  mentioned,  two  inchps  long,  and  ending 
an  inch  above  the  end  of  the  ulna.  Divide  tlie  enveloping 
Ikdcia  upon  a  director,  and  tear  lhn>ugb  the  second  over 
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URE    OF    THE    ARTEKIES 


the  vcBse!,  which  can  be  aeen  and  felt  through  it.     Isolate 
the  artery,  and  paea  the  needle  from  within  outward  svm 

to  avoiil  the  nerve.  ^^h 


LIUAiUEK  or  THE  COMMON  (.■AROTID.  ^^M 

The  pliKte  of  election  for  ligature  of  tlic  coninion  cH.nitii) 
is  juRt  ahovo  the  omo-hyoid  inuMcUi,  but  the  lesion  which 
rendei-8  the  ligature  necessary  may  require  it  to  be  applied  at 
a  much  lower  [toint-  The  vessel  has  been  tieil  sm-cessfully 
at  a  point  one-eighth  of  an  inch  from  ils  origin  at  iho  bifur- 
cation of  tlie  inniiminata. 

The  steps  necessary  to  jilacc  a  ligature  upon  the  common 
carotid  in  the  first  part  of  ils  course  arc  the  u&me  aa  Cir 


ligature  of  the  first  portion  of  the  itubdavian  or  of  the  ii 
ininata  (ly.  v.).      After   the  vessel   has   been   cxpoaed^  I 
internal  jugular  is   presseil    to  the  nutcr  side,  the   ( 
denuded,  and  the  needle  [misshI  frnni  the  side  of  th«  ? 


At  the  I'ta,;-  of  Jil,;-tlon.~'nit 
1  carotid  is  on  a  line  wiih  the 


bifhrftttion  of  t 
ujiper  border  of  the  thv- 
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roiti  cartilage.     TW  i.ia.-e  of"  elcciion  f..i'  tying  il  in  about 
three-quarters  of  an  ini;li  bt-Iow  its  bifurcation.     Tbc  guide 
to  the  artery  is   the  anterior  bonier  of  tbe  »temo-clei<lo- 
tunfitoid  muscle,  and  the  danger  is  of  wounding  the  jugular   ' 
vein,  which,  when  full,  entirely  covers  tbc  artery  on-the   | 
outer  side. 

Operation. — Make  .-dong  the  anterior  border  of  the  stcnio- 
clci  do-in  AS  toid  nn  incision  three  inches  in  length,  the  centre  I 
of  which  corresponds  with  the  cri co-thyroid  space  (Fig.  45). 
Divide  the  skiu.  platysma.  cellular  tissue,  and  aponeurosis, 
and  seek  for  the  interstice  between  the  stern o-cIeido-maBtoid 
and  the  sub-byoid  museles.  When  found,  the  latter  must  be 
pressed  inwani,  and  the  artery  will  appear  at  the  edge  of 
the  Bterno-cleido-mastoid,  the  vein,  which  is  external  to  it, 
remaining  covered.  The  artery  is  bured  with  ii  director, 
and  the  neeille  pussol  fmm  without  inwani. 

If,  insteail  of  pressing  the  trachea  and  its  muscles  in- 
ward, the  nia;»loid  is  drawn  outward,  the  vein  is  exposed, 
almost  completely  overlying  the  aiiwy.  and.  by  itc  pres- 
ence and  the  necessity  of  liaiidling  it,  increases  tlie  diffi- 
culty and  danger  of  the  operation. 


LKiATCRK  OP  THE  EXTERXAL  CAIIOTID. 

The  fni'  aiintttomoscs  which  exist  within  the  craniuui 
between  the  two  intomal  carotids  render  ligature  of  the 
common  carotid  insufficient  to  arrest  homorrhage  from  the 
external  carotid ;  the  ligature  must  be  applied  to  the  vessel 
itself,  despite  the  number  of  its  branches  and  the  difficulty 
of  recognizing  them  at  the  bottom  of  the  incision.  The  ope- 
ration is  a  difficult  one,  f'lr  thei'«  are  many  imjiortnnt  organs 
to  be  uvoiile<l,  ntid  there  is  no  direct  guide  to  the  vessel. 

Aiuttomi/. — The  common  carotid  divides  opposite  the 
Hpper  bonier  uf  the  thyroid  cartilage  (a  little  lower  in 
females)  into  the  external  and  internal  carotids,  which 
occupy  nearly  the  same  anten  >-posterior  plane,  the  former 
helaa  in  front.  At  alwiut  ihree-quarters  of  an  inch  above 
the  bifurcation  the  arteries  cross,  the  external  becoming 
posterior,  the  internal  anterior.  The  internal  carotid  givea 
off  no  branches   outside   the  cranium,  while   the  external  ( 
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gives  off  eight.      Of  these  the  sapt-riur  tLvroiil  arises  a 
very  noar   the   bifun-atiou,  the   lingual,  fascial,  asceiKli 
pharyngeal,  nn<l  occI|iital  near  the  point  whi-re  the  arte 
passes  under  the  digastric,  ahout  an  inch  above  the  bifur 
tion,   the   others   at  a  conxiderable  distance   above. 
hjiKigloMial  nerve  looping  around  the  ix-cipital  artery  a 
origin  crosses  the  external  carotid  to  llie  hyoid  bone,  a 
ing  a  branch,  the  deacendi-n*  notti,  down  tlie  outside  c ' 
artery. 

There  are  thus  three  means  of  distinguishing  the  exten 
carotid:  1.  its  branches;  -,  its  poeition  with  ref 
the  intei-nal  carotid:  3,  its  imtnciliate  relations  with 
hypoglossal  nerve,  the  iiitemal  carotid  occupying  a 
plane.  In  a  si-areh  for  the  external  carotid  the  operator* 
may  be  satisfied  with  either  of  these  giililes,  accordingly  a:> 
one  or  the  otlier  presents  itself.  Should  the  nerve  be  first 
encountered,  he  will  tie  the  vessel  upon  which  it  lies;  shouM 
both  vessels  lie  at  the  bottom  of  the  incision,  he  will  know 
that  the  anterior  one  is  the  external  carotid:  and  if  the 
vessel  which  he  isolates  has  a  branch,  he  knows  it  cannot  be 
the  internal  cfin*tid. 

Although  the  force  of  the  obji-ction  has  been  greatly 
diminished  by  the  em|)]fiyment  of  antiseptic  silk  or  catgut 
ligatures,  which  admit  of  primary  union  throughout  the 
wound,  it  is  .still  deairalile  that  the  ligature  should  be  ap- 
plied at  a  distance  from  branches  of  considerable  size;  and 
from  thia  point  of  view  the  first  half  inch  of  the  artery 
and  the  portiim  underlying  the  digastric  are  the  placus  of 
election,  and  of  these  two  the  former  alone  is  practicable. 
The  connective  tiseue  anrrounding  the  two  arteries  al  their 
origin  is,  however,  unusually  cora|iacl,  rendering  their  denu- 
dation so  <iifBcult  that  any  search  for  branches  would  be 
dangerou."  to  the  nutrition  of  the  vessel's  wall. 

M,  Gnyon'  has  shown  that,  while  the  lingual  and  superior 
thyroid  arteries  vary  greatly  in  their  points  of  origin,  the 
average  distance  Ijetwecu  them  is  from  12  to  18  millimetrve, 
or  over  half  an  inch  ;  he  calls  the  portion  of  the  vessel  be- 
tween them  tlie  "  trunk  of  the  external  cai-otid."  and  sug- 
gests that  the  tigatui'c  should  be  applied  0  mm,  below  the 

'  M^moirei  da  la  Snc.  ile  Cbirurgie,  1804,  p.  &<i5. 
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'  |Kiiiit  al  which  the  hy]ioglo9sal  nerve  crosses  the  iirteiy,  this 
VI'  firing,  in  tlie  great  majority  of  case.*,  in  immediate 
relalion  Hitli  ttie  origin  of  tlio  lingual  arteiy.  Dolbeau,  in 
hi.s  rejMirt  up>n  Uiis  pii[>er,  advices  thai-  the  superior  thyroid 
ahoidd  alHO  be  tied,  and  that  the  cai-otid  shoold  be  nought 
for  &0U1  below  iipwanl  instead  of  from  above  downward, 
on  account  of  the  greater  depth  of  it9  upper  portion  nnd 
the  t<u|>er))OHitinn  of  large  veins.  M.  (iiiyon  collected  24 
CMCfl  of  ligature  of  iho  external  caroti<l  without  especial 
lefererice  to  the  proximity  of  branches,  and  in  only  one  of 
them  did  secondary  hemorrhage  occur. 

OpeT'ition, — When    the  hrad  is  extendeil   and   ihe  face 
turned  to  the  opjiosite  side,  an    incision  carried  fiom  the 


mglo  of  the  jaw  to  the  anterior  liorder  of  tlie  fiterno-cleido- 

oaetoid  opposit*'  tlie  b>p  of  tlie  thyroid  cartilage  will  cross 

lie  artery  ohlimiely   (Fig-   46,   B).      It   must  be   carried 

llhrougb  the  skin,  platysiua,  and  aubcutaneous cellular  tissue, 
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the  external  iu;rul:ir  Wuiu:  dniwn  aside  when  encoiinteretl. 
The  superficial  liiseia  is  then  divided  in  the  line  of  the  in- 
cision, care  l)ein^  taken  not  to  deviate  to  tlic  rigjit  or  left, 
and  the  deeper  and  denser  layer  tlien  torn  through  witli  the 
director.  Wlien  the  artery  has  been  exposed  and  cleanetl 
the  needle  is  j)assed  from  l)eliind  forward. 

The  lymphatic  «rlan<ls  of  the  region  are  numerous  ami 
often  large,  and  may  be  mistaken  for  the  artery.  There  is 
no  objection  to  removing  any  that  may  interfere  with  the 
Search  fur  the  vessel. 


lhjati'kk  of  tiik  inteuxal  carotid. 

This  is  to  be  done  according  to  the  method  described  for 
the  external  C4n*oti<l. 


LICATlllK  OK  Tin-:  LIXCU'AL  ARTERY. 

AiHttoinjf. — The  lingual  artei'y  arises  from  tlie  external 
carotid,  on  a  level  with  the  great  lH>rn  of  the  hyoid  bone. 
an<l  passes  between   tlur  middle  constrictor  of  the  pliarvnx 
antl  the  hyoglossus   ujjward  and  forward.      It  is  occasion- 
all  v  aeconipanied  ])V  a  >mall  vein,  but  the  lin;;ual  vein  i* 
se])arated  from   it  bv  the  thickness  of  the  hvoglossus  nius- 
cle.      Its   one  important  brauc-h,  the  sublingual,  sometime> 
has  its  origin    at  or  near    the    point  >\here  the  lingual  is 
usuallv  tie«l,  and  may  l>e  mi>taken  for  it.     The  artery  mav 
be  tied  near  its  origin,  lu'twoen  tlie  great  horn  of  the  hvoi<I 
bono  and  the  posterior  belly  of  the  digastric,  but  its  depth 
at  this  point,  and    the  presence  of   large  veins,  make  the 
operation  «liilicult  and  <langerous.     The  place  of  election  is 
in  the  triangle  bounde«l  posteriorly  by  the  posterior  belly 
of  the  cli^astric,  anteri<»rlv  liv  tbe  posterior  border  of  the 
mvlo-hv<»iil,  and    above    l>v  tlie  hv])o"lossal    nerve.      It   is 
covered  at  this  j)oint  by  the  skin,  platysma.  cervical  aponeu- 
r(>sis,  submaxillary  ;iland,  ami   tlie  hy«»;:lossus  muscle,   the 
fil>r(?s  of  whieli  (brm  tlie  iioor  (»f  tlie  triangle  just  described. 

0/n  ration. — Make  a  curved  in<-ision  t\v«>  inches  Ion*',  its 
eoneavity  directed  upwanl.  its  centre  Hne-ijuarter  of  an 
inch  above  the  hyoiil  bone  at  u  point   midway  between  the 
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riMxliuii  line  and  the  extremity  of  the  gi'eat  tiorn  (Fig.  46, 
,1).  lHvide  the  skin  ami  platysma,  pushing  the  nupoi- 
fidal  veiDM  aftiile,  and  tlien  the  cervical  aponeuroais,  which 
may  he  very  thin.  Raise  the  auhmaxillary  gland,  find  the 
jMWtcrior  belly  of  the  digastrie,  its  attachment  lo  the  hyoid 
bone,  the  posterior  border  of  the  mylo-hyoid,  jmd  the  hypo- 
glossal nerve  accompanied  by  the  finpuul  vein.     Draw  the 


lyniil  bone  slightly  downward  with  a  blunt  hook  fixed  in 
lowtfr  angle  of  the  triangle  bounded  by  these  organs, 
.«nd  tlien,  pinching  up  the  fibres  of  the  hyoglossos  with  a 
pair  of  forceps,  divide  them  carefully  along  a  line  fiarallel 
ii>  the  nerve,  and  midway  between  it  and  the  bone.  As  the 
ciil  fibre!*  retract,  the  artery  is  disclosed  below  thent ;  sepa- 
mle  it  from  its  vein,  if  there  be  one,  and  piv*n  the  ligature. 


The  facial  artery  crosHeH  the  inferior  maxilla  just  in  front 
f  the  Ulterior  edge  of  the  ma«»otcr,  from  which  it  is  Bepa^ 
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ratol  by  the  facial  vein  (Fig.  47).  A  depression,  in  wbicii 
it  is  lodged,  can  usually  be  felt  on  the  lower  etlge  of  the 
bone.  The  artery  can  be  expiised  by  a  vertical  inelsion 
along  its  eourse,  or  by  a  horizontal  one  along  tho  lower 
border  of  tho  maxilla. 

Operation  (Fig.  46,  E). — Beginning  at  the  lower  edge 
of  the  maxilla  moke  an  incision  one  inch  in  length  along  the 
course  of  the  artery;  divide  the  skin,  subcutAneous  tissue, 
and  fascia;  separate  the  artery  from  the  vein  and  pass  lie 
needle  between  them. 

If  the  horizontal  incision  is  used,  it  should  extend  tliree- 
(luartere  of  an  inch  on  eacb  side  of  the  artery,  the  anterior 
edge  of  the  masseter  should  be  recognized,  and  the  vessel 
sought  for  immediately  in  front  of  it. 


LIGATUHB  OF  THE  OCCIPITAL  ARTERY. 

At  the  MctBtoid  Proci-Jis, — The  guides  to  the  vessel  nre  the 
apex  and  posterior  border  of  the  mastoid  process,  tlie  digas- 
tric groove  on  its  inner  surface,  and  the  digastiio  muscle. 

(^Kration  (Fig.  46,  C). — Starting  from  a  point  half  an 
inch  below  and  in  front  of  the  apex  of  the  mastoid  proe^es, 
carry  the  Incision  two  inches  obliquely  backward  parallel  to 
the  border  of  this  process.  Divide  the  skin  and  enveloping 
fascia,  and  then  the sterno-mastoid  and  its  insertion  through- 
out the  entire  length  of  the  incision.  Then  divide  the 
epleuius  and  its  shining  aponeurosis,  and  feel  for  the  digas- 
tric groove.  Pinch  up  ami  carefully  divide  a  thin  fosda 
which  covers  the  anterior  face  of  the  splenius,  Sturtii^ 
from  the  belly  of  the  digastric,  separate  tlie  cellular  tissue  in 
the  anterior  angle  of  the  wound  with  a  director,  denude  the 
artery  and  tie.  {Chnuvel.) 

LinATURB  OF  THE  TEMPORAL  ARTERY. 

(Fig.  46,  Z>.) — Make  a  transvewe  incision  one  inch  lon^j, 
extending  fi-om  the  tragus  of  the  oar  forward  over  the 
aygomatic  arch.  Separate  the  subcutaneous  cellular  tissue, 
which  is  vei^  dense  and  fibrous,  with  a  director,  and  seek 
the  artery  embedded  in  it  about  u  quarter  nf  an  inch  in  front 
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of  llic  I'Hr.  Press  the  vein  Imckwiiril,  piisa  the  n<«(lle  from 
lie)iiii<l  forwaril,  taking  care  nut  to  iceluLk'  in  tlie  ligature 
ihf  U-iiipom]  branch  of  the  aurioulo-temjiural  nerve,  which 
is  sonietiiiieij  in  rloRe  relations  with  the  aitcrv. 


il»nver 


I 


UOATURE  OP  TlIE  ABDOMINAL  AORTA. 

This  operatinn  has  been  performeil  eight  times,  witli  a 
fittal  result  in  each  case.  The  patients  survived  for  periods 
rjin^  from  u  few  boura  to  ten  days.  The  artery  may  he 
through  the  abdominal  cavity  by  an  incision  in  the 
lijie,  or.  without  dividing  the  perittinenm.  by  an  in- 
s  the  flank.  The  obJeBtion  to  the  former  is  the 
i|uent  upon  exposure  of  thi^  [leritoneiil  sac  and 
its  contents,  but  the  steadily  improving  results  of  abdomijial 
surgery  diow  that  this  is  not  exceptionally  great.  On  the 
other  Dainl,  the  apiilicatJon  of  a  ligature,  even  under  the 
mist  favorable  circumatunces,  after  tlie  artery  has  been  ex- 
pi«e<)  by  the  other  method,  requires  the  utmost  dexterity, 
the  chance  of  exciting  peritonitis  is  great,  and,  finally,  the 
presence  of  the  aneurism  and  the  displacements  and  atlhe- 
Bion»  it  has  caused  may  render  it  impossible  to  reach  the 
vessel. 

OperiUlon.  Throuf/h  the  Pmtoju'al  Cavity. — An  in- 
cision in  the  linea  alba,  extending  from  a  point  three 
inches  above  the  umbilicus  to  one  three  inches  below  it,  and 
carving  to  one  side  to  avoid  the  umbilicus.  Divide  the 
peritoneum  upon  a  director,  presft  the  intestines  aside,  tear 
■Qugh  the  peritoneum  covering  the  aorta  with  the  finger- 
jl,  separate  the  nerves  from  its  anterior  suriace,  and  pass 
\B  ligature  from  the  outer  side.  Cut  both  ends  short,  and 
loae  Uie  external  ground  as  in  ovariotomy. 


LIOATL'KE  OF  THE  COMMON  ILUC, 

'  Anatomtf  of  tin-  ('oiimion,  Intenutl,  and  Extemnl  Hiao 

pLrteruw. — The  aorta  bifurcates  usually  on  the  lefl  side  of 

t  fourth  lumbar  vertebra,  and  the  direction  of  the  com- 

k>n  ami  external  iliacs  is  represented  by  a  line  drawn  from 
i  point  Ml  inch  above  ibe  umbilicus  to  another  one-half  an 
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inch  external  to  the  ueiitre  of  Poupart'a  ligament.  Thei 
common  iliac  is  usually  two  inolios  long,  tind  bifurcates  at 
the  sacro-iliac  ayncliondroaiB,  but  it  must  be  remembei-ed  tbai^ 
this  bifurcation  may  take  place  at  any  point  between  one  aoA-, 
a  half  and  tlirt'e  or  even  four  inches  from  the  origin  of  thft' 
artery.     The  common  iliac  gives  off  no  branches. 

The  external  iliac  runs  downward  and  outward  along 
the  brim  of  the  pelvis  from  the  bifurcation  to  a  point  under 
Poupart's  ligament  mi<iway  between  the  anterior  superior 
spine  of  the  ilium  and  the  sympiiysis  pubis.  Its  two 
branches,  the  epigastric  and  circumflex  ilii,  are  given  off 
nearly  opposite  each  other,  a  short  distance  above  Poupart's 
ligament,  sometimes  much  higher. 

The  internal  iliac  runs  downward  and  backward  into  the 
pelvis  for  one  and  a  half  inches,  dividing  at  the  upper  border 
of  the  great  sacro-sciatic  foramen  into  two  large  trunks. 
The  ureter  crosses  the  vessels  at  or  just  below  the  bifurcation 
of  the  common  iliac,  the  vas  deferens  two  and  a  half  or  three 
inchee  lower.  Both  are  more  closely  adlierent  to  the  peri- 
toneum than  to  the  arteries.  The  iliac  veins  lie  upon  the 
inner  side  and  posterior  to  the  arteries;  both  pass  behind 
the  right  common  iliac,  the  right  vein  at  its  bifurcation,  thfi 
left  vein  much  higher  up.  The  spermatic  vessels  and  genito- 
crural  nerve  lie  in  front  of  the  external  iliac  at  the  lower 
part  of  its  course,  and  the  circumflex  iliac  vein  crosses  it  at 
the  same  place. 

The  abdominal  wall  at  the  point  where  the  incisions  are 
marie  is  composed  of  the  following  layers  in  the  order 
named:  skin,  subcutaneous  cellular  tissue,  fascia,  external 
oblique  or  its  aponeurosis,  internal  oblique,  transversal  is, 
and  transversalis  fascia. 

Operation.— Beginning  at  a  point  a  finger's  breadth 
above  Poupart's  ligament  and  just  outside  of  the  external 
iliac  artery,  make  an  incision  four,  five,  or  six  inches  in 
length,  according  to  the  thickness  of  the  abilominal  wall, 
parallel  at  first  to  Poupart's  ligament,  and  curving  upward 
after  passing  the  anterior  superior  spine  of  the  ilium  (Fig. 
48).  Divide  the  skin,  subcutaneous  tissue,  and  fjtscJa, 
exposing  the  aponeurosis  of  the  cxtenial  oblique ;  divide  the 
latter  upon  a  director  throughout  tJie  wliole  extent  of  the 
incision,  and  then  liividc  the  fibres  of  the  internul  oblique 
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and  transvei-salis  in  the  same  manner,  or  hj  pincliing  them 
up  with  the  forceps  anti  cutting  carefully  with  repeated 
alight  touches  of  the  knife,  until  the  fascia  transversalis, 
which  varies  much  in  denairr,  in  exposed.  Kaiac^  the  &acia 
at  the  lower  angle  of  the  wound,  where  it  is  moat  dense, 


)Ugh  to  admit 
a  liole, 


with  forceps,  and  make  a  hole  in  it  large 
the  finger.     Pass  the  forefinger  through   thia  hole,  press 
[  track  the  peritoneum  with  it,  and  enlarge  the  hole  upward 
Bin  the  line  and  to  the  full  extent  of  the  incision,  the  finger 
I'lwiiig  kept  between  the  peritoneum  and  the  knife. 

The  peritoneum  is  now  raided  from  the  psoas  and  iliacus 
muscles  and  drawn  upward  aod  inward  by  an  assistant, 
■  while  (he  operator  seeks  for  the  external  iliae  and  passes 
tlic  forefinger  of  his  lefl  hand  along  it  to  the  common  iliac, 
llie  tliigliB  being  flexed  to  relax  the  abdominal  walls.  Aa 
Bt  ifl  seldom  that  a  good  view  of  the  artery  can  be  obtained, 
ihe  finger  raiwt  be  kept  upon  it,  and  the  loose  cellular  tissue 
n  which  it  is  embedde<i  very  gently  scparateil  witli  the 
Mint  of  a  director  or  the  finger-n^I.     When   the  art«iy 
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the   noodle    from   within: 


hits  beeu   jn-oporlv  oleau 

outwards.  \ 

Thi-  operatiiin  through  the  pcritonval  <-avity,  ,ig  for  liga-j 
ture  of  the  abdoitiiiiaJ  aorta,  lias  recently  been  dime  with  Bttc-J 
(!eH8,  and  will  probably  be  prefen-ed  lo  the  extra-pcritonta' 
method. 


riK  INTEKSAL  I 


icritontAlJ 


Its  accompanying  vein  lies  behind  and  on  the  iun* 
Opcriition. — ^Same  &a  for  ligature  of  the  comiut^n  iliw. 
After  the  peritoneum  has  been  lifted  up,  the  finger  is  pnased 
ulong  the  cxtornal  iliuc  to  the  bifurcation,  and  then  down- 
ward for  half  an  inch  along  the  internal  iliac.  The  vein 
being  carefully  protected,  the  artery  is  bared,  ami  the  liga- 
ture passed  from  within  outward. 

Ligature  of  the  internal  iliac  has  been  seldom  ciiiployd, 
except  for  tmumatic  gluteal  aneurism,  and  iu  these  ca«», 
as  Professor  Van  Biiren'  haa  pointed  out,  thp  treatiDt-nt 
should  bo  to  cut  down  upon  the  sac,  and  tie  both  ends  of  the 
artery,  heniorrliage  being  controlled  by  digital  pressaK 
made  upon  the  internal  iliac  from  within  the  rectum. 

LIllATUltS  OF  TliB  EXTERNAL  ILlAt.'. 

Various  cutaneous  inciaiona  have  been  recommended  for 
this  operation.  Sir  Astlej  Cooper's  extended  from  tba 
external  abdominal  ring  to  within  a  short  distaneo  of  tha 
superior  spine  of  the  ilium ;  the  objections  to  it  are  that  it 
involves  tiie  division  of  the  superficial  epigaatrio,  and,  per- 
haps, of  the  internal  epigaatric  also,  and  that  the  ligature 
can  be  applied  only  to  the  lower  part  of  the  artery.  Abcav 
nethy's  extended  outward  from  the  internal  ingiiimil  nag 
parallel  to  Fonpart's  ligament;  by  it  the  vessel  is  reacbra 
at  a  greater  depth,  but  it  has  the  great  advantage  of  blow- 
ing extension,  so  that  if  it  should  prove  iiecesxary  the  liga- 
ture may  be  applied  even  to  the  common  iliac.  By  curving 
the  outer  portion  of  the  incision  upward  away  from  tlu 
superior  gpine  of  the  ilium,  the  main  branches  of  tlia  ' 
onmflex  ilii  may  be  avoided. 


'  Report  on  Anciirisiii ;   Proceedings  of  llie  Into 
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Operation. — Beginning  over  the  outer  side  of  the  artery 
a  finger's  breadth  above  Poupart's  ligament,  make  an  in- 
cision three  or  four  inches  in  length,  at  first  parallel  with 
Poupart's  ligament,  and  then  curving  upward  (Fig.  48). 
Carry  this  incision  through  the  abdominal  wall,  and  raise 
the  peritoneum  from  the  surface  of  the  iliacus  and  psoas 
muscles  in  the  same  manner  as  for  ligature  of  the  common 
iliac.  Flex  the  thighs  so  as  to  relax  the  abdominal  muscles, 
and,  while  an  assistant  draws  the  peritoneum  aad  the  con- 
taine<l  intestines  upward  and  inward,  geek  the  artery  upon 
the  inner  border  of  the  psoas.  Clean  it  with  a  director  or 
pair  of  forceps,  and  pass  the  needle  from  within  outward. 


LIOATURK  OF  THK  fJLrTEAL,  SCIATIC,  AND  INTERNAL   PUDIC 

ARTERIES. 

The  proper  treatment  of  injury  to  either  of  these  arteries 
is  to  enlarge  the  wound  and  tie  both  ends  of  the  divided 


Fig.  49. 


P^. 


Liimtureof:  A.  Gliitoal  Hitory.     B.  kSciatio  iiml  intcriml  ]Mi(Iic. 

vessel,  but  it  may  happen  that  this  would  be  impossible,  and 
that  ligature  in  continuity  is  re<[uired.     The  necessary  in- 
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cisions  are  thowe  shown  in  Fig.  49.     After  di 
skin  and  fascia,  llie  fibres  of  the  gluteus  mtiximus  are 
rated,  and  Iiolii  apart  with  long  rctraetors,  iLo  deep 
torn  through,  and  the  artery  sought  for. 

The  gluteal  artery  is  to  be  aouglit  for  abi^ve  the 
foiTiiia  iDUficli?  at  the  upper  border  of  ilie  gi'pat  sacro-st 
notch,  where  it  can  be  felt  near  a  small  l»ny  tuburcle.  tt 
is  covered  by  many  large  veins,  which  require  very  carefbi 
handling.  •  The  ligature  should  be  applied  as  close  to  Uw 
notch  as  possible. 

The  B'-iiitic  and  internal  pudiv  arteries  leave  the  great 
sciatic  notch  at  the  lowur  edge  of  the  pyrifonnis;  the  f(>nuer 
divides  almost  immediately,  the  latter  I'eeitters  the  |N.-lvi« 
through  the  lesser  sacro-sctatic  liotch.  lying  on  the  inner 
side  of  the  sciatic  artery  diiring  its  passage  over  the  spine 
of  the  ischiuni. 


LH;ATI:«K  (IF  Til  K  FKMOtlAL  AUTKUY. 


I 


Anatomy. — The  femoral  nrt«ry  is  the  ooiitinuittiou  of 
external  iliac,  and  extends  in  a  straight  line  from  a 
midway  between  the  anterior  superior  spine  of  the  i! 
arid  the  symphysis  pubis  to  the  ring  in  die  tendon  of  t)w  ' 
adductor  inaginis  abtiuC  four  finger-breadths  above  tlie  tal>«r- 
ele  of  insertion  of  that  muscle  on  the  upper  portiou  <tf  tbv 
inner  condyle  of  the  femur.  In  tlie  first  one  or  two  inches 
of  its  course  it  gives  off'  the  superficial  external  puilic,  epi- 
gastric, and  circumflex  ilii,  and  the  much  larger  and  more 
important  profunda  arteries.  The  luiastomotica  magna  nrtsw 
near  its  lower  end.  The  artery  is  accompanied  throughoul 
by  the  femoral  vein,  which,  at  first,  lies  upon  the  inner  side, 
and  then  becomes  posterior.  They  are  sc|wirated  at  fint 
by  a  difitinet  septum,  which  disappears  in  the  lower  third. 
The  anterior  crural  nerve  emerges  from  below  Pnuporla 
ligament,  about  half  an  inch  external  to  tlio  artery;  il 
divides  up  rapidly,  and  one  "f  its  branches,  tlio  interna)  nr 
long  saphenous,  enters  the  sheath  of  the  vessels  three  « 
four  inches  below  the  groin,  and  leaves  it  again  after  tlie 
artery  has  enlerc<l  Hunter's  i;anal;  this  name  being  given 
to  the  condensed  ^hL'ath  for  a  :ihort  distance  above  and  be- 


LIQATORB    or    THB 


low  ihc  |n>iril  where  it  passes  ilirouffli  tlio  tfTidon  nf  ilie 
ailductor  mfigniin.  Tlie  artery  pusses  tuiiler  tli(.>  snrtui-iiis 
at  al)out  tlie  Junction  of  iu  upper  anil  miiiille  tiilrds. 

Ligature  of  ilie  Temoral  above  iKe  origin  of  the  pi-ofumlu 
liaa  proved  iinsalisfactory,  anJ  haa  been  generally  aban- 
i!on«l  for  that  of  the  external  iliac.  The  artery  may  be 
tied  at  any  part  of  it8  coui-se,  hut  the  point  generally  chosen 
IB  at  the  apex  of  Scarpa's  triangle,  next  that  in  the  middle 
of  the  thigh,  and,  lastly,  in  Hunter's  canal. 

Opeftion.  A.  At  the  Apex  0/  Soai-pa'a  Triimjle  (FigB. 
48  and  50), — Make  an  incision  three  or  four  inches  long. 


the  centre  of  wiiich  shall  be  a  little  above  the  point  where 

the  inner  bonier  of  tlio  sarloriiis  crosses  a  line  drawn  from 

I'      the  middle  of  Ponpart's  ligament  to  the  inner  tuberosity  of 

^Kthe  femur.     The  internal  saphenoUB  vein  shoidd  be  out  of 

^banger  on  the  inner  side  of  the  incbion.     Divide  thtj  skin, 

^nabcutaneous  tissue,  and  the  fascia  lata,  exposing  the  fibres 

^'■of  the  sartorius,  which  may  be  recognized  by  their  direction 

downward  and  inward,  those  of  the  adducton^.  on  the  con- 

crar>-.  being  downward  and  outwanl.     Thi.^  limb  should  now 

be  slightly  flexed,  the  vtsaels  recognized  by  the  touch  at  tlie 

'ioner  border  of  the  sartorius,  tliis  muscle  drawn  outward, 

md  the  sficath  of  the  Tcssels  pinched  up  with  foix'cps  on  the 

inter  side  (the  vein  lying  on  the  inner)  Knd  openetl.     Bell 

ecommenus   that  one  edge  of  tlie   incision  in  the  sheath 

diDiild  be  grasped  with  a  pair  of  spring  forceps  and  confided 


84 


LIOATUBE    OF    TUE    AKTKRlKa. 


urtorin*    ■' 


to  an  asHistant,  wliile  tlie  operator  himself  holds  the  on 
and  carefully  denudes  the  artery  with  a  sharp  knife  f 
very  iiiiiited  extent.     He  thinks  the  danger  of  injury  to  u 
vein  less  than  thai  of  failure  in  consequence  tif  the  raptua- 
of  too  many  of  the  vaaa  vasorum.     The  needle  Is  then  passed 
from  within  outward. 

B.  In  the  MiddU  of  the  Thi'/h.—neK  the  ' 
nnilerneath  the  sartorius  which  nverlaps  it  on  both  i 
The  incision  is  made  in  the  line  ahove  mentioned,  its  c 
being  a  little  ahove  the  middle  of  the  thigh;  the  aurtorhi* 
18  exposed  and  drawn  outward  after  the  leg  has  been  further 
flexed.  The  vessel  is  then  sought  for,  exposed,  and  tieil  as 
before. 

C.  In  Hunter's  Canal. — Abduct  and  flex  the  thigh,  and 
rotate  it  outward  ao  as  to  make  the  adductors  tense ;  feel 
for  the  tendon  of  the  adductor  magnus  and  make  an  iiioision 
three  or  four  inches  long,  the  centre  of  which  is  at  the 
Junction  of  the  lower  and  middle  thirds  of  the  thigh,  in  the 
direction  of  tlie  tendon,  which  is  tliat  of  a  line  drawn  from 
the  spine  of  the  pubis  to  the  tubercle  on  the  inner  condyle 
of  the  femur.  Divide  the  skin  and  subcutaneous  tissue 
carefully  so  as  not  to  wound  the  inlernul  saphenous  vein,  and 
then  the  aponeurosis  upon  a  director.  Recognize  the  iabres 
of  the  sartorius  and  of  the  vastus  intemus  which  are  at 
right  angles  with  one  another,  and  by  pressing  the  forme- 
inward  or  the  latter  outward  the  tendon  of  the  adductor 
and  the  curved  glistening  fibres  arching  from  it  to  the  vastie 
intemus  are  exposed.  If  the  saphenous  nerve  is  now  cn- 
countereil  it  should  be  traced  upward,  a  director  pnsacd  into 
the  orifice  through  which  it  emerges,  and  the  aponcuroai* 
divided  upward;  if  the  nerve  is  not  seen  it  should  not  hr 
sought  for,  but  the  aponeurosis  should  be  pincbe^l  up  and 
divided  close  to  the  tendon  of  the  adductor.  The  sheath  of 
the  veascls  is  now  openwl.  and  the  nrtcry  separated  from  tlie 
closely  adherent  vein.  The  newUe  should  be  piissed  from 
within  outwanl. 

Some  surgeons  prefer  to  miike  the  first  incision  in  the 
direction  of  the  artery  rallior  than  In  tlmt  of  the  tendon. 
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I.lliATLRE  IIF  TIIK  I'OI'I.ITKAI.    VHTEKY. 

This  ifl  an  OfH-nition  wliii'h  is  retiuirwl  only  iii  tlii?  rai-e 
cases  of  nipturf  of  the  iirtery  y/Um  nn  attempt  is  t«  In- 
mitde  t<»  save  tlu'  limb.  The  artery  liea  very  deej>  Wtweeii 
the  omdyles  of  llie  fcnnir,  embeiWed  in  fat,  and  din^etly 
covered  by  the  vein,  tlie  walla  of  which  are  thick  iiiid  stiff 
like  tboBe  of  an  artery.  The  short  saphenous  vein  pi^^rforates 
tlie  fuBcia  near  the  centre  of  tlie  popliteal  Space,  and  emptioa  i 
into  the  main  trunk.  ' 

Operation. — Make  an  incision  three  or  four  inchcfl  long 
in  the  verticui  diameter  of  the  [wpliteal  space,  tlie  oentre  of 
which  shall  correspond  to  the  point  at  which  the  ligature  is 
to  bo  placed.  Divide  the  skin  and  cellular  tissue,  tnking 
C&rc  not  to  injure  the  saphencius  vein,  ami  then  the  apoiicu- 
iltwis  Uy  the  full  exti'nt  of  the  cutaneous  incision.  Flex  the 
It'g,  liitve  the  silica  of  the  wound  dmwn  widely  apart,  and 
work  down  through  the  fat  anil  lymphatic  glands  to  the 
ftrtery,  leaving  first  the  nerve  and  then  the  vein  upon  the 
outer  side.  Protecting  the  vein  with  one  finger,  deniidi'  the 
urtt-ry  and  pass  the  needle  fmni  without  inward. 

Jobert  (de  I.amballe)  reached  the  popliteal  artery  in  the 
ap[>er  part  of  its  course  by  an  incision  on  the  inner  aspect 
of  the  leg,  passing  between  the  tendon  of  the  adductor  inag- 
tiu!i  on  one  side,  and  the  sartorius,  semi-metnbranosu.-<.  ami 
;Bvmi-tejidinosu3  on  the  other.  The  arte'i-y  in  found  lying 
lose  to  the  femur. 


MUATrilE  ItF  1 


WTEIilnll  TllllAl 


Anatomt/. — After  perfc)rating  the  interosseous  membrane 
tot  the  upper  part  of  the  leg,  the  anterior  tibial  runs  in  a 
^direction  which  is  that  of  a  line  drawn  upon  the  anterior 
upcut  of  the  leg  from  the  upjKr  tibio-fihular  articulation ' 
o  a  point  midway  between  ibo  malleoli.  It  lies  at  first 
Kitwi'^-n  tlie  lielly  of  the  tibialis  antieiis  and  that  of  the 
ixtcnsor  commuiiis  digitorum  upon  the  interosseous  mem- 
pinuic,  nfUTwanl  between  the  tibialis  antieus  and  the  extcn- 
lor  proprius  pollieis  or  their  ti'n<lons  u|Mjn  the  tibia.     It  is 
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{^1   br  two  reins  and  tbe  anterior  tibial  i 


t  upoi 


tlic  out<?r  side  and  then  croasfs  in  friiiij 


r  shli:     It  may  be  tie<l  at  any  pnini  in  if  coitrx-^ 


OwritHon. — Make  in  tlic  abovc-mi-ntionod  line  an  in 

tlie  fengtb  of  whicb  wl  II  vary  a<!cordiiig  to  tlie  di-pth  at  wWc 
tlie  arU'ry  is  placdl.      Divide  tbe  skin  and  cellular  i' 
lay  bare  tlie  fiiacin,  and  rbvide  it  along  tbe  first  mnscBti 
interstice,  wbieb  sbows  as  a  wliite  line  under  it;  make 
a  transverse  incision  tbrougli  tbe  faacia  from  llio  middle 
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the  longitudinal  one  to  the  crest  of  the  tibia,  so  as  to  give 

more  room.     Flex    tlie   foot   upon    tlie   leg,    sepanite    the 

muscles   from  below  upward  with    the   finger,  draw  them 

aftart  with   retractors,   isolate    the 

artery  without  raising  it,  and  pass  ^'J"-  •'>2. 

the  needle   from    the   side  of  the 


nerve. 


LKiATlKK  OF  THE  DOUSALIS  PEDIS. 

This  artery  is  the  continuation 
of  the  anterior  tibial  and  passes 
through  the  posterior  end  of  the 
first  metatarsal  space  to  the  plantiir 
aspect  of  the  foot.  It  lies  on  the 
outer  side  of  the  tendon  of  the 
extensor  proprius  pollicis,  and  is 
crossed  in  its  lower  portion  by  the 
inner  tendon  of  the  extensor  brevis. 
It  is  covertnl  by  the  skin,  superfi- 
cial fascia,  the  edge  of  the  extensor 
brevis  or  its  tendon,  and  a  deep 
fascia.  Its  direction  is  that  of  a 
line  drawn  from  a  point  midway 
between  the  malleoli  to  the  ]m)s- 
terior  end  of  the  1st  metatarsal  s])ace.  The  incision  should 
be  in  this  line,  and  the  tendon  of  the  extensor  proprius  ])ol- 
licis  should  be  left  on  the  inner  side. 


Ligatiin*  of  t)ic  niitvrior  tibiul 
artory. 


LKiATlllK  OK  TIIK  POSTEHlOll  TIIUAL. 

The  i)Osterior  tibial  artery  in  its  ufjper  and  middle  por- 
tions lies  upon  the  tibialis  posticus  and  the  flexor  coiininniis 
dii'itorum,  and  is  covered  bv  the  soh'us,  from  which  it  is 
separated  by  the  deej)  fascia.  Near  the  ankle  it  is  covered 
only  by  the  integument  and  fascia.  Tn  its  np])er  portion 
it  can  be  reach<»<l  by  two  routrs:  1,  the  one  employed  })y 
Guthrie,  and  approvecl  of  by  S[)eiiee  and  Holmes,  througli 
th<*  middle  of  the  calf ;  2,  throne  in  more  eoinmon  use,  from 
the  inner  side  of  the  calf. 


S8 
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Operntton.  {Gvthrir.) — Bcgiuiiing  ut  tin-  lower  an] 

till'  puplik-iil  space,  mako  uti   iDcifiiotj  t>ix  inches  in   li 

<]ir(Tlly  Juwnwunl,  avoiding  aj<   far  us  possible    tlit-  snpcT- 

fioial  vfins,  carry  this   inctsian 

f  10-  M  ilirough  the  solt-iis,  tiividp  tlic 

ilcL'p    fiiscia,    separate    the   sr- 

Icry  from  the  vein  anil  ncrre, 

which    are    HtiperScial     tw    it, 

iiiid  ]>as8  the  noe<lle  from  tlitir 

side. 

Lateral  Method.  —  Begin- 
niug  in  the  uiiddle  of  die  iip- 
I>ei'  third  of  the  leg,  mnkc  an 
incision  from  four  to  fivi- 
iiictieH  long,  ])arallel  to  anil 
half  an  inch  behind  the  inntr 
border  of  the  tibia.  Carry  tin' 
incision  down  to  the  fascia. 
leaving  the  external  saphena 
on  the  tibial  aide;  divide  the 
fascia,  draw  the  gastrocnemius 
backward,  and  separate*  the 
soleiis  at  its  attachment  to  the 
tibia,  leaving  tiie  deep  ^^» 
attached  to  the  bone.  Raise 
tlie  heel  and  flex  tlie  leg  upon 
the  thigh,  draw  hack  the  catt 
enlarge  tlie  incision  if  neces- 
sary, week  the  artery  and  tear 
carefully  throngb  the  deep 
fascia  over  it ;  isoIaU'  the  ar- 
tery, leaving  the  nerve  on  the 
outer  aide,  and  i>ass  the  ae«llr 
between.  Tillaux'  hasproptwil 
a  modification.  Instead  of  detaching  the  soleus  from  tlic 
tibia,  he  passes  between  it  and  the  gnstiocnemiuK,  and  then 
divides  the  fiirmer  muscle  longitudinally  over  the  i-ounw  of 
the  arteiy.     If  this  incision   does  not  at  once  exiMJse  Uie 

■  Anntiimie  tojiogmpliique,  Paris,  1877,  p-  I14J^. 
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artery,  the  vessel  must  be  sought  for  on  one  side  or  the  other 
by  j)ressing  back  the  sides  of  tlie  incision. 

The  centre  of  the  soleus  is  occupied  by  an  intm-muscular 
septum  parallel  to  the  deep  fascia,  and  sometimes  so  stout 
as  to  be  mistaken  for  it.  Close  attention  is  required  for  the 
avoidance  of  this  error. 

In  the  Lower  Third  and  Behind  the  Ankle, — The  artery 
lies  midway  between  the  tendo  Achillis  and  the  inner  edge 
of  the  tibia  or  the  malleolus,  and  is  covered  by  the  super- 
ficial and  deep  fasciae,  the  latter  of  which  forms  the  annular 
ligament  at  the  ankle. 

Operation, — Midway  between  the  tendo  Achillis  and  in- 
ner e<lge  of  the  tibia,  or  a  finger's  breadth  behind  the  latter, 
make  an  incision  three  inches  long  parallel  to  the  ti})ia,  if 
the  ligature  is  to  be  placed  above  the  ankle,  or  a  curve<l 
line  parallel  to  the  posterior  border  of  the  malleolus,  if  it  is 
to  be  placed  behind  the  ankle.  Seek  the  bundle  of  vessels, 
tear  through  the  deep  fascia  covering  them,  talking  great 
care  not  to  open  the  tendinous  sheaths  which  lie  in  front, 
and  pass  the  nee<lle  from  without  inward. 


8* 


AMPUTATIONS. 


Amputations  may  be  in  fontinuHy  (llirough  llic  boni'}, 
or  in  contiguity  (through  a  joint):  to  the  lattt-r  the  twin 
diaartieulation  \s  usually  applied.  Tho  t]ietho<l»  of  opera- 
tion are  elaasified  aa  circular,  oval,  and  fiap,  and  tbi'  choice 
of  a  metliod  is  detei'mini'd  bj  tho  disposition  of  the  i^>(t  piirt^ 
about  the  bouc,  the  facilitj  with  whiob  the  joint  iMW  be 
opened  in  a  disarticulation,  the  form  of  the  resulting  stump, 
and  the  position  of  the  oicatrix.  The  wmiparative  merits  of 
the«e  methods  and  their  various  modifications  will  Ik'  dis- 
cussed in  conneulion  with  the  different  operations.  They 
may  bo  essentially  modified  by  accidental  circumstiuiccs,  Mid 
by  the  necessity  which  soiuotimes  arises,  as  in  cases  of  iu- 
jury,  of  fuMliioning  the  flap  from  such  tiBsucs  as  are  availai 


CIRCULAIL  MKTHOD. 

1st  Time. — The  cutane<tu3  incision  should  be  n 
distance  below  the  point  nrbere  the  lione  is  to  b«  din 
C({ual  to  two-thirds  of  the  diameter  of  the  limb  at  that  [ 
While  an  afwistant  draws  the  skin  firmly  and  evei 
ward  the  root  of  the  limb,  the  operator  pnnsea  li 
t>elow  and  beyond  it,  and  places  the  heel  of  the  kai 
its  upper  surface,  its  point  directed  toward  his  own  a 
He  then  sweeps  tlic  knife  entirely  around  the  limb,  i 
ing  the  skin  and  subcutantwus  cellular  iL-sue,  down  t 
enveloping  fascia,  and  tenuinutiiig  the  incision  at  the  | 
where  it  began. 

2d  Time. — a.  The  skin  nnd  collubir  (issue  are  retri 
and  the  muacli's  divided  in  succession,  ihc  deeper  o 


» 


lii^ehor  levels,  so  tliat  tlie  surfiice  of  ttection  Ibcms  a  cone, 
ihc  apex  of  which  i»  directed  iipwjird.  The  muscles  whose 
tirigini'  nre  aiost  dittaiit  must  he  cut  long  to  allow  lor  their 
greater  retmctioii. 

h.  {Ahnaon'i  mt-tkod.) — The  point  of  the  knife  is  passed 
ohliijuely  down  from  the  edge  of  the  skin  lo  the  bone  at  the 
|K>int  where  it  h  to  be  divided,  and  carried  around  the  limb. 
itlwavK  ut  tlie  mime  angle  with  the  bone,  ho  as  to  form  ihe 
nim«cular  eoiie  b^  a  single  ineision. 

<•.  [Cuiamotu  glerve.) — The  skin  iind  eelluliir  tissue  are 
separuteil  cleanly  from  the  deep  fascia  and  turned  back 
"vcr  rhe  limb,  the  raw  surface  ^lutward.  The  sleeve  thus 
formed  is  lengthened  by  drawing  it  up  and  dividing  its  at- 
tachments to  the  fascia,  care  being  taken  to  include  all  the 
i^ubcutaneous  cellular  tissue  in  it,  until  the  dissection  baa 
nearly  reacb»l  the  height  at  which  the  bone  is  to  be  divided. 
The  fascia  and  muscles  are  then  cut  through  to  the  bone 
transversely  with  a  single  sweep  of  the  kuife,  Iield  as  for 
uiakiog  the  cutaneous  incision. 

3n  TiMK. — DivigioH  of  the  bone. — The  soft  pai1«  being 
drawn  uji  and  protected  by  a  piei-e  of  leather  or  a  cotton 
band  four  inches  wide  and  two  feet  long,  split  for  hidf  its 
length  so  as  to  pa^a  on  each  side  of  tbe  bone  (called  the 
ri-troi-tor),  and  the  periosteum  having  beendivi<ied  cii-cularly 
with  tlie  knife  along  or  a  little  below  ibe  line  to  be  traversed 
hj  tbe  saw.  the  operator  places  the  heel  of  the  saw  ii]>on  the 
bono,  steadies  its  edge  with  the  thumb-nail  of  bis  left  hand, 
and  draws  it  slowly  toward  himself,  cutting  a  deep  groove  in 
the  bone;  he  then  completes  the  division  with  a  few  rapid 
strokes  of  the  instnimcut,  while  the  limb  is  firmly  held  by 
two  assistants,  so  aa  to  prevent  binding  of  tbe  saw  or  splin- 
[«ring  of  the  bone.  The  periosteum  may  first  he  dissected 
up  for  half  an  inch,  so  as  to  form  a  sort  of  curtain  to  over- 
ttang  the  end  of  the  bone. 

B^  If  there  are  two  bones  the  retractor  should  be  split  into 
^hreo  inst4^ad  of  two  parts,  and  the  central  one  pas^sed  be- 
H^cen  tbe  liones.  Tlie  saw  shoidd  be  first  applieil  tij  tbe 
^■rgvr  hone  and,  atU'r  cutting  a  deep  groove  in  it,  should  be 
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inclinwl  baokward  or  forward,  ho  us  entirely  to 
second  before  completing  tli«  division  of  th 


OVAL  MKTHUD. 

A  siulpol  is  used  instead  of  the  amputating  knifo:  tht 
incision  in  commenced  at  the  level  at  wiiicti  the  hone  is  tn 
be  divided,  is  carried  downward  on  one  side,  across  tlie  back 
of  the  limb,  and  upward  on  the  ojiposite  siJe  to  the  point  it 
which  it  began.  The  details  will  be  given  in  connection 
witli  certain  dt^arti dilations  to  wbi(.'h  this  method  is  especially 
applicable. 


5^1 


The  flaps  may  be  single  or  doubU-,  antero-posterior,  bik 
tcral,  long  n-ctangular  (Teale),  or  skin  flups  with  circular 
liiviaion  of  tht>  muacloa  (modifiwl  flap  »p«>mtiim).  Tliev  may 
be  made  b_v  transfijcion  or  from  without  inward.  In  niuking 
a  flap  by  transfixion  it  ia  well  first  to  mark  its  outline  by  nn 
incision  through  the  skin  and  cellular  tissue  with  »  ucalpi'l. 
as  othcrwisK  there  is  danger  of  making  its  point  too  narrow 
or  ita  edges  jagged.  The  point  of  the  amputating  knife  i* 
then  entered  at  the  nearest  angle  of  the  incision  aud  passt'd 
through  to  the  other,  hugging  the  bone  on  its  way,  and  thv 
cut  made  steadily  downwanl  and  outward,  with  sawing 
movements  of  the  knife.  It  is  then  reentereil  and  brought 
out  at  the  same  points,  but  passing  on  the  opposite  side  nf 
the  bone,  and  the  second  flap  cut  in  the  same  manner  as  the 
firet.  The  fibres  on  each  side  of  the  bune  which  have  »■ 
cHped  are  then  divided,  the  retractor  applii-d,  and  the  boa* 
sawed  through  as  above. 

In  cutting  a  flap  from  without  inward  the  Hca,lpi'l  miiA 
be  entered  at  one  of  the  angles  of  the  ba.se  of  the  pn>[M»r<i 
flap,  carric<<l  along  a  curved  line  down  to  the  apex  of  tlie 
flap,  and  thence  up  to  the  other  angle  of  the  base.  TIip 
presence  of  a  tumor,  or  injury  to,  or  disease  of,  thi-  soft 
parts  may  render  it  necessary  to  uiodify  the  sha[)(>  of  Uie  flap 
or  vary  the  obliquity  of  the  incision,  so  as  not  to  include  lUiT 
unfit  tissue  in  the  former. 
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Mmliftrd  Fhtp. — In  tlin'  modified  flap  oiieration  tbi-  flaps 
V  iacluilc  vuXy  t)iL-  skill  unil  sttlicutjuii-uus  cellular  tissue  'lis- 
rsevU-<l  ufT  from  the  \\\xy  fitei-ia ;  the  muscles  an>  iliviilcd 
[  transversely  by  a  sweep  of  the  knife  at  the  baae  of  the  flap. 
I  tin-  retractor  applit-d,  and  the  bone  cleaned  and  diviileil  a 
I  little  higher  up. 


Trale's  Mftkod. — In  the  metliod  to  which  Mr.  Teale's 
nume  liau  been  given  a  very  long  rcctongnlai'  anterior  Hap, 
ooinpriaiiig  half  the  ciri'umftTenco  of  the  limb  and  all  t)ie 
tisnncs  down  to  the  bone,  h  mitdc  and  doubkd  back  upon 
itaelf,  thiLi  furnishing  a  thick  piul  fur  the  bone  and  a  poste- 
rior ciuLtrix.  The  method  of  openiting  is  as  follows :  (Fig. 
87,  B)  A  rectangular  anterior  flap  (posterior  in  the  fore- 
arm), eijual  in  length  and  hreadcli  to  half  the  circumference 
nf  the  limh  at  the  ha»e  of  the  Hap,  is  marked  out  by  one 
iransvei'se  and  two  parallel  longitudinal  incisions,  the  latter 
involving  only  the  skin,  the  former  being  cairiod  down  to 
the  bone.  Tne  longitudinal  incisions  should  be  so  placed 
that  the  principal  vefsels  and  nerves  will  not  be  included  in 
this  flap,  but  in  the  posterior  one,  which  is  also  bounded  by 
a  transverse  incision  carried  down  to  the  bone,  and  ia  only 
one-fourth  aa  long  as  the  anterior  one.  The  two  flaja  are 
now  in  tnru  dissected  up  close  to  the  bone,  and  the  saw  ap- 
plied at  their  liase.  After  the  vessels  have  been  (secured 
the  long  flap  is  doubled  ba«k  a]mn  itself,  and  its  square  end 
&stencd  to  that  of  the  other  writb  sutures;  two  or  tlirei' 
points  of  suture  are  also  reijuired  to  keep  the  sides  of  the 
short  flap  and  of  the  reversed  portion  of  the  long  flap  in 
conltt*'t  with  the  real  of  the  latter. 

It  is  found  that  by  retraction  of  the  short  posterior  flap 
the  cicatrix  is  drawn  up  behind  and  out  of  the  way  of  the 
bone,  and  that  a  soft  mass  without  any  large  vessels  or 
njrvc  is  the  result  of  the  ]iartial  ati-opby  of  the  long  flap, 
id  forms  an  excellent,  rion-sensitive  stump.  The  jirincipal 
'Objection  to  this  metho<l,  and  one  which  greatly  restricts  its 
spplictihility,  is  the  great  length  of  the  anterior  flap,  which 
•au  he  obtainH  in  many  ca^es  only  by  dividing  the  hone 
iiucb  higher  up  than  would  otht^rwise  be  necessary. 
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Ijotuj  Anterior  Flap. — An  jvnterior  fliip,  its  Iviifrth  s 
what  grfattT  tban  tlif  iinU!ro-|Mtstunor  liiamoter  of  tin- 
lit  ite  base,  is  cut  by  transKxioii,  or  from  without  i 
lliu  posterior  muscles  and  segment  of  Rkiii  tirv  cut  ttln 
iMjrosa  a  little  bolow  the  [loiiit  of  iliviwon  of  tho  boiu*, 

the  anterior  flap  brought  down  to  cover  their  cut  ^iii     

This  method  furnishes  a  good  covering  for  the  boiiv,  &t» 
drainage  for  the  secretions  of  the  wound,  and  a  well-placod 
cicatrix. 

In  every  amputation  it  is  well  to  direct  out  tlie  mftin 
nerve  trunks,  and  cut  thi-iu  off  high  up  between  the  iiiiiwJck. 
so  that  their  ends  may  not  become  embedded  in  the  (.-icalrix 
or  involved  in  the  puppuratinn. 

The  choice  of  one  or  luiothcr  nietboc]  will  oftpn  be  del»r- 
miued  by  the  anatomical  and  pathologiciil  ciruunistanew  of 
the  case.  When  any  one  may  he  used,  the  preferojiee  is 
usually  given  now  to  the  mollified  and  to  the  long  anterior 
flap  operations. 


AMPUT-iTION  or  THE  FINOERS. 

J'/i(ilarif/i-s. — When  the  injury  or  disease  is  limiic^l  lu 
one  or  two  fingers,  and  it  is  of  such  &  natuiv  that  the  member 
will  he  useless,  if  preserved,  the  affected  phalanx  or  6nger 
ntiould  be  removed  without  hesitation ;  but  usually  it  is  de- 
sirable to  save  as  nmeh  as  possible  of  the  parts,  and  there- 
fore whenever  a  choice  can  be  made  ampuUition  in  coniinuitT 
is  to  be  preferred  to  disarticulation  higher  up.  The  inci- 
sions should  he  so  arranfjed  that  the  cicatrix  will  not  lie  up-)!! 
the  palmar  surface,  and  for  this,  iis  well  as  for  anatomical 
reasons,. the  principal  flap  should  be  taken  fi-om  the  flexor 
aspect.  No  spet^ial  directions  arc  required  for  amputation 
or  disarticulation  of  the  midille  and  distid  phalanges.  For 
amputation  through  the  shiifl  the  incisi'in  may  he  circular 
with  a  longitudinal  aildition  one-third  of  iin  inch  long  on 
each  side,  or  the  single  anterior  Hap  by  transfixion  niay  be 
used.  In  disarticulation  it  is  best  to  enter  the  joint  from 
the  dorsal  side  with  a  narrow-bluded  knife,  lind  cut  the  anie- 
rior  flap  hy  carrying  the  knife  through  the  joint  and  t 
forwanl,  hugging  tlie  huiie. 
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ll  luuHl  be  mnfnibercd  ihat  Uig  folds  on  tlio  {lulmur  sur- 

fiico  ofu  finger  do  not  coiTeopond  exactly  to  the  joints;  tbc 

fintt  being  half  nn  inch  beyond,  the  middle  one  a  line  above, 

[  tad  the  dintal  one  a  quarter  of  an  inch  above  the  articular 

I  Burfacei',  and  uIhu  that  the  prominence  of  a  knuuklu  when 

the  fingfr  is  flexed  is  formed  entirely  by  the  head  of  the 

proximal  and  not  by  the  base  of  the  distal  phalanx.     When 

I  the  liHsue<  have  not   become  thickened  ami  infiltrated,  the 

t  articular  depreK<iion»  can  also  be  felt  uiKin  the  sidec^. 

Amputation  throuifh  tfu-  Metacarpo-phalanifeal  Artk-uhi- 
tion, — The  articular  depreesiou  can  be  found  very  easily  by 
passing  the  thumb  and  forefinger  along  the  sides  of  the 
finger,  i-speeially  if  the  laltev  he  at  the  same  time  drawn 
forcibly  away  from  it^t  metacarpal  bono, 

(The  incision  should  be  eomnicnce*!  over  the  dorsum  of 
the  metacarpal  bone  a  quarter  of  an  inch  above  the  articu- 
lation, carried  through  the  interdigital  web,  and  then  back 
on  the  palmar  face  to  a  point  a  quarter  of  an  inch  above  thi- 
floxor  fold  (Fig.  fi4,  C):  a  similar  incision,  beginning  and 
ending  at  the  t^me  points,  is  mude  on  the  t>ther  side  of  the 
finger,  the  flaps  dissected  back,  the  lateral  ligumentfi  divided 
while  the  finger  is  drawn  first  to  one  side  and  then  to  the 
iithcr  so  aa  to  faclHtnte  access  to  them  and  at  the  same 
time  make  them  tense,  and  then  the  tendons  and  the  re- 
luaiuiKr  of  the  capsule  divided  aj*  the  finger  is  withdrawn. 

Or  an  incision  may  be  made  only  on  the  side  correspond- 
ing to  the  right  band  of  the  ciperator,  llie  flap  dissected 
back  to  the  joint,  the  lateral  Ligament  divided,  the  knife 
carried  transversely  through  the  joint,  dividing  the  tendons 
Uid  the  other  lateral  ligament,  nnd  tiie  other  flap  cut  from 
within  outward,   care  being  taken   to  make   it  suflicieully 

The  head  of  the  metaeiir)iat  b^me  should  he  removed  only 
io  cases  where  it  is  more  desirable  to  diminish  the  deformity 
than  to  preiterve  thi-  strength  of  the  hand. 

An  artery  on  each  side  will  have  to  be  secured,  and  the 
•wound  dused  with  suiures. 

1       The  inciaione  may  be  advantageously   modified  for  tlie 
index  and  little  fingem  by  making  a  full  lateiiil  Hap  on  tlie 
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transversely  across  tli« 
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pnliiiiir  siirfncc  ti>  tlio  unglc  of  the  vc>l>,  and  thenoc  oblinuelj 
biu:k  I.,  tlio  kiiucklf  (Fig.  54,  E). 


As  tlic 
with   the 

lam-r  mvii 
without  tn 


AMl'UTATIDN  OF  THE  MKTACARPAL  BONKS. 

rticu  hit  ions  of  the  1st  iitul  5th  mctncarjial  boncf 
iirjiiw  do  not  commiiiiifiite  with  tlie  other  ainl 
iviiii  sacs,  thest-  bones  may  be  entirely  removiil 
I'h  diiiiger  of  setting  u{)  iiifliimintithni  within  tltt- 


WTi.-;t-j(>iiit,  hut  in  the  i-iisc  nf  the  other  thrw  amputation  in 
continuily  is  jirefernhle  lo  ihsailicuhition.  The  relatione  of 
the  Kviiovial  sheuilis  of  the  flexor  tendons  are  also  of  im- 
IHirliiiR'c   in   the   ojiemtioii.     There   is   no  eotmnunicatioii 


» 
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l^tween  llie  main  jihealh  in  tlie  piilm  of  the  Immi  anil  the 
sheaths  nf  ihe  ^il,  ctil,  aD't  4th  lingerg,  un<)  cnnseqiiently,  if 
the  l«nihins  are  divide<I  as  low  down  a.)i  the  motacarpii-pha- 
langcal  aiticulatiim,  inftauiniation  nf  the  main  sheath  with 
all  'Us  disastrous  con8e<[uenL'es  will  pi-obabty  be  avoided. 

The  incisions  are  the  satne  as  for  amputation  through  the 
Tuetacarpo-phalaugeal  arttc illation,  with  a  prolongation  up- 
ward as  far  aa  may  be  necessary  over  the  back  of  the  bone 
(Fig.  54,  D).  After  its  posterior  and  lateral  surfaces  have 
been  bared,  the  bone  is  cut  through  with  pliers  at  the  point 
deterrainctl  on,  and  the  distal  fragment  is  raised  from  its 
bed,  and,  beginning  at  the  upper  end,  its  under  surface 
carefully  separaled  fi-om  the  soft  poiui. 

In  disarticulation  of  the  fifth  metacarpal,  the  incision 
should  be  made  along  the  inner  border  of  the  hand,  and 
carried  <lown  to  the  bone  between  the  skin  and  the  abduct«r 
minimi  digiti  rather  than  through  the  fibres  of  the  latter 
(Fig.  54,  F).  This  gives  easier  access  to  the  palmar  liga- 
ments uniting  the  bone  to  the  carpus.  The  lower  end  of 
the  incision  should  form  a  loop  with  its  centre  in  the  inter- 
digital  web,  and  its  point  on  the  line  of  the  knuckle. 


AMPUTATION  AT  TDK  WRIST, 

{Jtadw-iarpal  Ditarticulalion.) 

Circuiar  Mi-tkod  (Pig.  54,  (? ). — ^Vhile  an  assistant  re- 
tracts the  skin  upon  the  forearm,  the  operator  sweeps  his 
knife  transversely  around  the  wrist,  half  an  inch  helow  the 
point  (A  the  styloid  pi-ocess  of  the  radius.  The  skin  and  aa 
mnch  cellular  tissue  as  possible  are  divided  and  dissected 
Imc'k  as  far  aii  the  joint,  which  is  then  opened  by  entering 
the  iiuinl  nf  tlie  knife  just  below  the  styloid  process  of  the 
nwlius,  and  the  disarticulation  completed  while  the  band  is 
drawn  Umily  away  from  the  arm. 

AnU'ro-poal-rior  Flaps. — The  absence  of  muscular  fibres 
I  the  wrist  deprives  this  metbotl  of  innwt  of  the  advantages 
pltich  it  offei^i  at  other  piiints,  and  the  projection  on  the  pal- 
mr  flur(ac«  of  the  trapezium  and  pisiform  bones  rondurs  ita 


execution  dillicult.  imtl  ninkei^  it  practically  identical  irill) 
the  circular  metltod  t-up])lfinentcd  by  Intcr&l  iiicJKioita,  li 
should  be  reac-rved  for  cases  iu  wliich  the  akin  is  ao  ioO- 
trated  that  it  cannot  be  readily  dissected  back. 

An  incieiiin  curved  downward  ia  carried  across  the  Hm^ 
of  the  wrist  from  one  styloid  process  to  the  other,  the  flap 
diaaecteil  up,  the  hand  flexed  forcihiy,  the  exten^ir  teudcaa 
divided,  the  joint  opened  beneath  them,  and  the  palmar  Salt. 
which  sboubl  extend  as  fnr  down  as  the  base  of  the  meta- 
carpal bones,  cut  from  witiiin  outwai-d. 

Or  the  jialmar  flap  may  be  made  from  without  inwaixl,  cir 
by  transfixion,  before  the  Joint  boa  been  opened. 

External  Lateral  Flap.  Dubrueil '  (Fig.  54.  ^).— The 
hand  is  proniitod,  and  the  operiitor  makes  a  curved  ineision. 
which,  beffinning  on  the  dorsal  aspect  a  quarter  of  an  inch 
below  the  rudio-cnrpal  articular  line,  at  the  Junction  of  the 
outer  and  middle  thirds,  pa«sea  downward,  cro&ses  the  outer 
side  of  the  firat  metacarpal  hone  at  its  centre,  and  returns  In 
a  point  on  the  palmar  surface  opposite  that  at  which  it  liegiD- 
Its  two  ends  are  then  joined  by  a  transverse  incision  passii^ 
around  the  inner  side  below  the  end  of  the  uluu.  The  ex- 
ternal flap  is  dissected  up,  the  joint  opene<l  at  tlic  radial 
side,  and  the  disarticulation  com(jleted. 


AMPUTATION  OF  THE  FOREARM. 

The  forearm  may  be  divided,  with  reference  to  puiyio) 
considerationtu,  into  upper,  middle,  and  lower  tliirds.  It» 
shape  is  cylindrical  near  the  elbow,  and  gradually  flattns 
and  narrows  toward  the  wrist.  The  lower  half  of  the  rwltat 
and  the  whole  length  of  the  ulna  are  Rubcutu.ii cons.  IV 
coverings  of  the  lower  third  are  composed  almost  excluuirth 
of  skin  anil  tendons,  while  thick  muscular  mosses  cover  IH 
upper  two  thirds,  especially  on  the  anterior  aspect,  Tht 
absence  of  suitable  coverings  in  the  lower  third,  and  th( 
presence  there  of  so  many  synovial  shc-.iths,  the  infliuniD^ 
tion  of  which  may  give  rise  to  dangerous  complieulions,  hai 


'  MMct- 


e  Os.iT 


POTATION    OF   THE    FORBAKM.  99 

Icl   Home    siirj^ns    (Biimii    Liirrey,    S&liUoi)   to   advise 

stmnj^Iy  againflt  atnputntin^  at   this  part.     On  the  other 

liand,  it  is  iinportoDt  for  the  8ulwei|uei!t  usefulness  of  the 

limb  that  the  movcmcnta  of  pronatiim  and  supination  sliould 

be  proservcii,  iinil  this  am  only  be  Jone  bv  dividing  the 

lonrii  l>elow  iho  insertion  of  tbe  pronator  raiiii  teres,  which 

I  Just  ahoVL-  the  midtlle  of  the  radiut;;  if  the  division  hau 

D  be  made  above  this  point  the  rule  is  to  save  an  much  aa 

ibie,  especially  tbe  insertion  of  the  biceps. 

For  the  reasons  stated,  the  only  method  applicable  to  the 

wer  third  is  the  circular  one,  «nd  if  the  conicity  of  the 

mb  or  the  infiltration  of  the  parts  should  otherwise  render 

t  impossible  to  carry  the  dissection  of  the  cutaneous  sleeve 

II  sufficient  height,  the  circular  incision   must  be  supple- 

IDenteil  by  a  short  longituilinal  one  in  fitint.     The  division 

F  the  tendons  should  be  on  the  twme  level  with  that  of  the 

•one,  and  is  best  acconipli.sheil  )iy  piissing  the  knife  under 

^em,  and  catting  directly  outwurd. 

In  the  upper  two-tbinls   the    difficulty  of  dissecting  a 

jntaneous  sieeve  is  likely  to  be  still  greater,  and  hiis  led  to 

leneral  rejection  of  the  circular  method.     On  the  other 

_    ind,  lateral  flaps  are  impossible,  and  the  bones  have  a 

tendency  to  project  at  the  angles  if  antero-jiosterior  flaps 

are  made.     Many  methods  have  bet-n  proposed  to  obviate 

this  difficulty,  in  all  of  which  the  essential  point  is  the  same, 

pttamely,  to  divide  the  bones  at  least  half  an  inch  above  the 

^nigles  of  the   Incision  through    the  skin.     S^illot   maile 

■faort  thin  oiusculo-cutaneous  flaps,  and   divided  the  deep 

Bioselci!  obli<(uoly  according  to  Alanson's  method  (p.  91); 

Htichei  make^  short  flaps,  including  all  the  sotl  parts,  dis- 

^pets   them  up  circularly  from  the  bones  for  about  three- 

Hnarters  of  nn  inch,  and  divides  tlie  latter  at  the  height  thus 

Hntched.     Tillaux  recommends  short  skin  flaps  to  be  dis- 

Bkcted  np  for  three-quarters  of  an  inch  above  their  base, 

Hud  tlien  short  muscular  flaps  to  be  made  parallel  to  the 

^bmier  by  transfixion  at  the  higher  level.     When  there  is 

^Bfltcieot  availalde  material  on  the  back  of  the  arm  for  a 

^bnj;  flap,  Teale's  method  gives  good  results. 

B  High  up  in  tlie  upper  thinl,  whei'c  the  position  of  the 

HtotM  is  more  central,  and  thick  muscular  masses  lie  upon 

Hhc  sides,  the  short  flaps  should  be  lateral. 


AMPUTATI0N3. 


.  The  guides  to  the  articulation  are  the  epitrochlea  on  the 
inner,  the  epicondyle  and  t!io  head  of  the  radius  on  the 
outer  side.  The  smooth  rounded  prominence  formed  hy  the 
latter  can  he  readily  felt  alumt  half  an  inch  below  the  epi- 
condyle; and  the  interartlcular  line  Htarling  from  it  passes 
at  first  trans vcraely  and  then  downward  and  inward  to- 
ward a  point  an  inch  below  the  epitrochlea,  and  forms  an 
angle,  opening  inward,  with  the  transverse  iliameter  of  the 
lower  end  of  the  humerus.  It  is  therefore  unnec^aary  to 
expose  the  epicondyle  and  epitrochlea  in  disarticulating ; 
and  these  relative  positions  should  be  constantly  kept  in 
mind  during  the  operation.  The  skin  is  freely  movable  in 
front,  but  is  adherent  to  the  ulna  behind. 

The  methods  in  common  use  are  the  anterior  flaji.  lateral 
flap,  and  circular. 

Anterior  Flap. — The  jtiint  may  be  opened  (n)  from  be- 
hind, or  (6)  from  in  front. 

a.  From  behind.  (Sedillot.) — The  forearm  is  flexed, 
and  an  incision,  slightly  convex  downward  and  interesting 
only  the  posterior  third  of  the  circumference,  is  made  one 
and  a  half  inches  below  the  tuberosities  of  the  humerus. 
The  skin  is  dissected  up  to  the  tip  of  the  olecranon,  the 
tendon  of  the  triceps  divided,  the  [loint  of  the  knife  passed 
into  the  joint  and  carried  first  to  one  side  and  then  to  the  other, 
cutting  the  posterior  and  lateral  ligaments.  A  longitudinal 
incision  two  and  a  half  inches  long  is  then  carried  down- 
ward from  the  outer  end  of  the  first,  the  forearm,  still  flexed, 
is  pressed  backward  and  inward,  and  the  disarticulation 
rewlilj  completed  by  passing  the  knife  through  the  joint, 
and  cutting  down  and  out  on  the  anterior  aspect  while  the 
skin  is  foi-cibly  retracted. 

b.  From  in  front.  (Fig.  .55,  A.) — The  flap  may  bo 
made  by  transfixion,  or  from  without  inward ;  in  either  case 
it  should  be  at  least  three  inches  long,  and  its  base  should 
be  parallel  to  and  three-quarters  of  an  inch  helow  a  ling 
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drawn  through  tlie  epioonilylo  and  the  epitrochlea.     Some  , 

Kurgwins  prefer  t'>  makf  tht-  line  of  the  base  oblique  down-   i 

Ward  and  outwanl,  liecjiuse  the  muselew  on  the  outer  side 

have  their  origins  at  higher  jjoiiits 

on  the  iiiimenis,  wiii  retnwt  mwe  Kiu.  r,5. 

than  those  on  the  inner  side.     The 

posierior  inctBion  nhouhl  be  stightl;y 

conves  dowQwanl,  and  shorild  Itogin 

and  end  »t  the  Bame  points  as  the 

anterior  one. 

The  lieaJ  of  tlie  radius  is  then 
sotigbt  for,  and  the  joint  opened  by 
entering  the  knife  lietween  it  an<l 
the  humcnis  and  cimipletelj  dividing 
the  external  lateral  liganunt.  The 
capsule  is  divided  in  front  by  pass- 
ing the  point  of  the  knife  along  the 
edge  of  the  ulna  over  the  coronoid 
process  to  the  internal  lateral  liga- 
ment, which  should  be  cut  as  high 
I18  possible.  The  olecranon  is  dis- 
engaged from  the  humerus  bj  draw- 
ing il  down  forcibly,  the  attachment 
of  tlie  triceps  divided,  llio  knife 
passcil  behind  the  bone,  iind  the  re- 
mniniug  tissues  divided  from  within 
outward. 

Lateral  flap.  (Fig.  .05.  B.)— An 
external  fluji  four  or  five  inches  long  is  made  by  transfixion 
from  H  point  in  the  median  line  in  front,  a  finger's  brea<lth 
below  the  bend  of  the  elbow;  or  from  without  inward  by  an 
inciaiun  beginning  at  the  same  point  and  ending  half  an  inch 
higher  on  the  posterior  lace  of  the  idna.  A  second  incisioa 
is  made  transversely  across  the  inner  side  of  the  arm  about  | 
an  inch  below  the  upper  end  of  the  first.  The  radio-humeral 
Joint  ia  opened,  and  the  disarticidation  completed  as  before. 

Insteail  of  a  single  external  flap,  two  lateiiil  flaps  may  be 
made,  hut  the  externa!  should  he  half  an  inch  longer  than 
the  internal  one. 
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Oinmlar.  {Fig.  55,  C.) — An  indsioQ,  transverse  ^ 
Jittlc  lower  on  the  outer  than  on  the  inner  siilf, 
about  the  limb  three  and  a  half  inches  below  tlie  i 
trochlea,  and  carried  down  to  the  enveloping  Iuscih; 
cutaneous  sleeve  is  dissected  up  for  about  an  inch,  and  tbe 
muscles  divided  transversely  at  its  base,  Thej^  are  then 
retracted  forcibly  by  an  assistant  so  as  lo  form  a  cone  nitli 
it.'^  apex  dire<^^ted  downwar<],  and  the  deep  muscles  of  the 
anterior  aspect  are  again  divideil  transversely  ou  a  iersl 
with  the  rail io- humeral  articulation,  tlie  external 
ligament  beingincluded  in  the  incision  and  the  joint  I 
by  opened.  The  disarticulation  is  completed 
described. 


This  may  be  pei-fonned  ut  any  jioint  below  the  att 
inent£  of  the  muscles  of  tbe>  axilla.  Disarticulatioa  at  J 
shoulder  is  preferable  to  ampulntiiin  in  continuity  i 
these  attachments.  As  the  hone  ia  centrally  placwl  i 
well  covei-ed  on  all  sides,  any  one  of  the  u^•uul  metLndN  • 
amputation  may  be  employed.  As  a  general  rule  the  bii!cpi> 
should  be  divided  at  a  lower  level  limn  tlie  utlier  mnsiji^ 
because  it  is  not  adherent  to  the  humerus,  and  therefore 
retracts  more  than  the  others.  The  circular  incisiun  slumld 
be  half  an  inch  lower  on  the  inner  than  on  the  outer  sidn 
In  muscular  subjects  flaps  should  be  cut  rather  thin,  and, 
when  possible,  it  is  better  that  the  main  artery  shoold  be  in 
the  posterior  flap. 

AMPUTATION  AT  THE  SHOULDBR-JOINT. 

General  Congiderationa. — The  exposed  jjosition  and  •rreat 
accessibility  of  the  bead  of  the  humerus  have  let!  tit  ihe 
suggestion  of  many  operative  methods,  most  of  which  caut 
be  perfoiTued  with  much  eaao  and  ri^ularity  upon  llic  cada- 
ver, and  yield  good  results  in  aetual  pnictioo,  auijiutstiaa 
at  the  shoulder-joint  being,  perhaps,  the  moat  suceessful  af 
the  major  operations.  But  aa  the  operation  is  usunllv  no- 
ilercd  neceaeary  by  maliguaat  disease  or  compound  fmctnre 
of  the  humerus,  or   hy  Hneurism   of  the   axillary  arterr, 
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utnler  (circumstances  wbicli  make  it  very  difficult,  if  nut  im- 
pos)«ible,  u>  follow  regular  methorls,  it  is  more  importaut  to 
lie  familiar  with  the  anatomy  of  the  partn  and  the  generul 
principles  goveruitig  all  tlic  methods  than  with  the  details 
of  the  difl'ereut  ones. 

The  size  of  the  uxillary  artery  and  the  difficulty  of  effi- 
ciently compressing  the  subclaviftu  make  the  management  of 
the  artery  an  element  of  prime  importance  in  this  operation. 
The  jwint  should  be  appmached  from  the  outer  side,  and 
the  artery  divided  from  within  outward  after  disarticulation, 
an  assistant  passing  his  thumb  into  the  wound  above  the 
knife  and  compressing  the  vesi<el  before  it  has  been  cut.  Or 
the  artery  may  be  exposed  during  the  operation  and  tied 
before  it  is  cut. 

Prettsure  upon  the  subclavian  may  be  niaile  by  the  thiinih 
of  an  iiosi.-^tiint  sliuiding  beliind  the  patient,  or  by  the  wclU 
padded  handle  of  a  door  key  or  tourniquet,  or  a  rubber  tube 
i>r  cord  Cigiitly  encii-cliug  the  axilla,  scapula,  and  clavicle. 

The  suhMe({uent  retraction  of  the  jiectoralia  magnus  atid 
latissiinus  dorsi  leadi<  u>  gaping  of  the  wound  ana  the  for- 
mation of  a  broad,  unwighlly,  triangular  cicatrix.  This  must 
I>e  met  by  retaining  all  the  skin  for  tlie  first  two  or  three 
inches  in  the  flajis,  not  allowing  the  incisions  to  diverge  from 
one  another  until  the  end  of  the  flap  is  neaily  reached. 
This  precaution  also  insures  ample  covering  for  the  project- 
ing acromion.  The  outer  flap  should  comprise  the  cntiix' 
thickness  of  the  deltoid  so  that  the  ga|)  left  by  the  head  of 
the  humerus  may  be  properly  filkil,  and  it  should  be  dis- 
sected Up  close  lo  the  bone  so  aato  avoid  injury  to  the  trunk 
of  the  posterior  circmnflex  artery. 

Instead  of  attempting  to  separate  the  capsule  at  its  attach- 
ment to  tlic  upper  edge  of  the  glenoid  cavity  by  passing  the 
p<iint  of  the  knife  under  the  acromion,  it  is  better  to  divide 
it  near  iu*  centre  by  drawing  the  edge  of  the  knife  across 
the  upper  surface  of  the  head  of  the  humerus;  an<l  in  all 
incisions  beginning  between  the  aerominn  and  coracoid  pro- 
cess the  point  of  tlie  knife  shoulij  be  passed  directly  down 
t"  the  humerus  w  »s  tn  divide  the  strong  fibrous  nreh  ton- 
tierliug  the  two  processes. 

Oiidl  Method  (Uaron  Larrey).  (Fig,  .'ili.  A.) — A  longi- 
tadiniU  indsion  involving  all  the  tissues  down  to  the  bone  m 
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made  on  the  outer  ospoct  of  tlic  shoulder  from  the  odge  of 
the  acromion  to  a  point  one  inch  below  tliu  neck  of  {lie 
humerus,  and  a.xi  oval  unu  interesting  the  skin  only  is  then 
lurried  from  its  lower  end  around  the  arm,  crossing  its  inner 
side  about  un  inch  below  the  border  of  the  axUU.  He 
Haps  thus  marked  out  ar«  dissected  up,  the  anterior  one 
carefully,  until  the  tendon  of  the  pectoralis  uisgnus  is  ex- 
posed, and  divided  close  to  its  insertion,  the  posterior  one 
moi-e  boldly,  but  close  to  tlie  bone,  so  oa  to  avoid  injury  to 
the  trunk  of  the  circumflejc  artery.  The  oapsule  is  frecii 
divided  across  the  head  of  the  humerus,  thu  arm  rol 


iry  w    I 


■  inward  and  ihcn  outward  sr  as  to  faoililato  tbe  divisioKof 

I  the  tendonH  of  tbe  articular  muscles  uhich  is  best  accoah 

I  pliahed  by  cutting  directh  upon  the  tuberosities,  the  bume- 

ni3  thua  liberateti  is  thrown  outward  by  lulduetinp  tbe  elbiiw. 
the  knife  is  pit.s»(.'d  behind  it  and  carried  down  and  oat 
through  the  cutaneous  incision  on  the  inner  side,  wliile  w 
iUisistant  compresses  the  artery  in  the  wound 

The  resulting  wound  in  comparatively  '^mnll.  allows  6w 
drainage  at  ite  lower  angle,  is  likdy  to  unite  by  tirst  intco- 
lion  in  it«  upper  half  uuil  usually  lea\  ea  a  hiiear  cicatrix. 
After  cutting  through  the  tendon  of  iht  peclorabs  mi^ 
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nO'*,  Vemciiil  imlatra  tin-  bkpps  ami  coraco-bniohwii*  with 
his  fingers.  <livi<ieB  tlxnu,  sei'ks  for  the  artcrj.  ani)  tin  it 
ntbpr  high  up  before  coutiDuing  the  operation.  j 

It  is  sometimes  not  easy  to  reneJi  and  divide  the  broad  , 
kiiilon  of  the  siih»»pulnria ;  and  when  the  humerus  is 
bmkfji  it  is,  of  course,  int|)08snile  to  use  it  as  a  lerer  to 
fbrw  tht;  head  of  the  hone  out  of  the  socket,  and  tJiis  part 
of  the  operation  may  tlicreby  be  rendered  liomewhat  diffi- 
cult. Tlie^  and  the  hemorrhage  from  the  branches  of  the 
poatori'ir  circumflex  are  the  principal  objections  to  this 
method,  which  has,  nevertheless,  yielded  excellent  re&nlts. 

The  articulation  is  uncovered  more  freely  by  any  of  the 
double  flap  methods  in  vhich  an  external  flap  is  fashioned 
out  of  the  deltoid  mnscle.  Of  these  the  Lisfranc  metliod 
nay  be  taken  as  the  type,  premising  only  that  while  the 
opening  of  the  articulation  by  transfixion  is  very  easy  of 
execution  upon  the  cadaver,  it  is  sometimes  impossible  upon 
the  living  subject,  and  iDappIicable  to  cases  of  malignant 
disease  of  the  humerus.  Under  such  circumstances  the 
flaps  must  be  made  by  dissection  from  without  inward. 

Double  Flap  M'ihod  (Lisfranc).  (Fig.  ;">6,  B.)— Right 
shoulder.  While  the  arm  is  iibdnctod  the  snrgeon  enters 
the  point  of  a  two-edged  amputating  knife  at  the  outer  &\i\a 
of  the  cnraeoid  pmcces,  caiTies  it  across  the  out*r  aspert  of 
the  head  of  the  humerus,  and  brings  it  out  a  little  below  the 
posterior  border  of  the  aeromion.  He  then  raises  the  fibres 
of  the  deltoid  with  his  left  hand,  works  the  knife  downwanl 
around  the  bead  of  the  bone,  and  cuts  a  broad  flap  about 
five  inches  long.  In  this  manoeuvre  the  joint  should  be 
opened  at  it»  upper  part,  the  tendons  of  the  supra^spinatus 
and  long  hea^l  of  the  biceps  entirely  divided,  and  those  of 
the  subscapularis  and  iufrasjiinatus  partly  dividwl.  The 
arm  is  then  atiductcd,  the  knife  pa.s.sed  through  the  joint 
(o  tlte  inner  side,  and  a  long  inner  flap  cut  from  within  out- 
ward. 

Left  shouliler.  The  knife  is  passed  in  the  opposite  diree- 
■  tion,  that  is.  from  helow  thp  acromion  behind  t'l  the  coracoid 
L  proce«  in  front,  and  the  operation  completed  as  nn  the  right 
k*ide. 
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Spencr'i  Method. — Prof.  Spcnce  lias  liitely  introj 
a  motiiod,  fnr  which  he  clnimN  the  following  adraiita 
Ut.  The  better  form  of  the  atump.  2d.  The  divisiun  of"1! 
posterior  circumflex  artery  only  in  ita  terminal  braiichts  in 
front.  36.  The  great  ease  with  which  (Uaiirticulution  can 
be  accomplisticd.  Another  advantage  is  thut  an  oponiti'<n 
for  excision  of  the  head  of  tlic  humerus  can  he  easily  tnui&- 
formed  into  a  disarticulation  by  its  niciins,  should  that  !<c 
found  necessary. 

He  describes  tlio  operation  as  follows  (Fig.  57) : '  "  The 
arm  being  slightly  abducted,  and  the  humerus  rotated  out- 
wards, I  cut  down  upon   the  hnwl  of 
"      "~  the  humerus   immediately   external  to 

the  coi'aicoid  jirocess,  and  carry  the  in- 
cision down  through  the  clavienlar  fibres 
of  the  deltoid  and  peotoralis  major  mus- 
cles, till  I  reaeb  the  humeral  attnchmeni 
of  the  latter  muscle,  which  I  divide.  I 
then,  with  a  gentle  curve,  c«.rrj  my  inci- 
sion across  and  fiiirly  througli  tlio  lower 
fibres  of  the  deltoid  towanl,  liut  nut 
through,  the  posterior  border  of  the 
axilla.  Unless  the  textures  l>c  much 
torn,  I  next  murk  out  tlie  line  uf  the 
lower  part  of  the  inner  section  by  carry- 
ing an  incision  through  the  skin  and  fat 
only,  from  the  point  where  my  stmi^lil 
incision  terminated,  across  the  inside  of 
the  ami  to  meet  the  incision  at  the  onttf 
part.  If  the  fibwa  of  the  deltoid  htec 
been  tiiorouj;lily  divided,  tho  flap,  together  wilh  the  poEitrniir 
circumflex  artery,  can  be  easily  separated  by  the  point  of  the 
finger  from  the  bone  and  joint,  and  drawn  upward  and 
backward  so  as  to  expose  the  head  and  tuberosities  without 
further  use  of  the  knife.  The  tendinous  insertions  of  the 
capsular  muscles,  the  long  head  of  the  biceps,  and  tlie  fs{K 
eule  are  next  divided  by  cuttin;f  directly  on  the  bone.  Di»- 
articulation  is  then  accomplished,  and  the  limb  removed  by 
diviiling  the  remaining  soft  parts  on  the  axillary  aspenU 

'  LeeluroB  on  Surijery,  2d  oi.,  vol.  ii.  p.  >ii52.     Kdin. 
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'■  In  ciiaos  where  the  limh  i«  very  mii.wulnr.  1  dissect  the 
skin  ami  fat  from  the  deltoid  at  ihc  lower  {jart,  and  then 
divide  the  muscular  fibres  higher  iiji  bj  a  Becoinl  incision,  so 
ae  to  avoid  rediindanoy  of  muflculur  tissue," 


AMPrXATION  up  TUB  TOES, 

The  different  phalanges  of  the  toes  may  be  removed  by 
the  Nimc  tuelhoiis.  and  at  the  eame  points,  as  those  of  the    i 
fingers,  bat  experience  has  shown  that,  except  for  the  great 
too,  it  is  better  to  disarticulate  at  the  | 

netatiirso-phaliiugiMil  joint,    the   pre-  Pm   r«. 

eervation  of  a  portion  of  a  toe  being 
B  source  of  discondbrt  mthcr  llian  an 
advuiitage.     In  the  case  uf  the  great 
toe  it  is  desirable  to  save  as  mnch  -.if 
possible,  and  amputation  in  continuity 
is  to  be  preferred   to  disarticulation. 
In  all  openitions  upon  the  foot  the  in- 
cision.'' should  be  bo  arrangetl  that  the 
cieatrici-s  will  not  occujiy  the  plantar 
vurfiice.     It  must  be  remembered  that 
tile  web   between    the    toes   lies   fur 
below  tlie  motatarso-plialangeal  joint. 
(FJB.  .W).  ».,......,  ,k...w„a... 

The  incision  should  be  comiDenced  >M»rw-piid<uie»i  i<iidl 
on  the  dorsal  surface  a  little  above 
.the  joint,  carried  directly  down  the  bone  for  about  an  inch, 
and  then,  diverging  abruptly,  into  the  web,  straight  across 
ill  the  digito- plan  tar  fold,  and  back  on  th  eother  side  to  the 
;point  of  divergence  (Fig.  o9,  A).  If  the  strong  flexor  ten- 
lotia  have  been  completely  divided  it  will  then  he  found  ca.iy 
0  diaarticulale  by  entering  the  knife  at  the  side  of  the  joint. 
This  oral  incision  is  better  thaji  the  two  lateral  semilunar 
Iflaps,  because  its  cicatrix  docs  not  extend  into  the  sole  of 
,lhe  fool. 


T/ig  distal  pkabmx  of  the  ijre.it  toe  nii 
laconiing  to  tlje  melliixis  i|c-<eril<ed  for  tlie 
I  part  of  the  thumb  ami  fingers  (p.  IH). 


he   ' 
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DisaTtkulation  of  the  great  im  at  the  metatarso-phnlu 
geal  joint  msj  be  done  according  to  the  metliod  just  c' 
f^cribud  fiir  the  other  lota,  or  witli  a  large  iiiterual  flap. 
the  hitter  cuse  jid  incision  (Fig.  60,  A)  is  begun  on  the  outer 
aide  of  the  extensor  tendon  just  below  the  joint,  and  carried 


straight  Jnw 
first  phalan: 


\a  the  head  of  the 
Frtim  ilfl  lower  end 
tran,sverHe    incision    is    carried 
around  the  inner  side  of  the  toe 
to  the  outer  edge  of  the  flexor  ti-n- 
don,  and,  the  toe  being  tlien  for- 
cibly extended,  a  plantar  iui'ision 
is   carried   fi-om    the   end  of    the 
transverse   incision   (Fig.  t>0,  S), 
along  the  outer  side  of  the  flexor 
tension  to  the  digi to-plantar  fold, 
and  thence  transversely  amund  the 
outer  Bide  of  the  toe  to  rejoin  the 
,,    "       ,  liist  lncl'^lO^  near  its  centre. 

AtnpuliUfiii  of  the  loHilHl  mrlK-  „,  i     n         -        ,  i- 

tiBoiLoiiM  J-lit    internal    nap  is  then    dls- 

seLtctl    from    below    upward,    the 

extensor  tendon  divided  high  up,  tht  lateral  ligaments  di- 

videil,  the  knife  passed  through  tht  ]oinI,  and  the  remaining 

soft  parts  cut  from  within  outward 

The  same  incisions  made  somewhat  lower  down  may  be 
used  for  amputation  in  continuity,  but  usually  Ihe  eiliape 
and  position  of  the  flaps  will  be  detennined  by  the  nature 
and  extent  of  the  injury  which  makes  the  oiieration  iiecea- 
Bary. 


Ampatntion  of  two  adjmnin;^  To 
,  Htiould  bt'gin  in  tLi-  inU'nnft,itari<iil  ap! 


ON    or   A    UKTATARSAL    BONE.      109 

-Tlie  liorsal  inuiaioii 
above  the 
L  level  of  tlie  joint  (Kig.  b'^,  B),  extend  down  to  the  begiii- 
lining  of  the  web,  diverge  obliquely  to  the  adjoining  web, 
»  the  plantar  sitrfaev  in  the  digito-plantor  fold  of  botli 
___,  and   rotnm  through  the  other  adjoining  wob  to  the 
loitit  uf  ilivergeneo.     Each  toe  is  then  removed  separately 
"^r  division  of  its  tendons  and  lateral  ligaments. 


AMPUTATION  OF  A  METATARSAL  BONB. 

Amputation  in  continuity  is  mueh  to  be  preferred  to  dis- 
I  mticulstion  on  account  of  the  extent  of  some  of  the  syno- 
■  vial  sacs,  the  attachments  of  certain  muscle:*,  and  the  Im- 
portance of  some  of  the  bones  iu  preserving  the  relations 
of  the  others.     The  synovial  aac  which  forms  part  of  tlic 
articulation  between  the  first  cuneiform  and  first  metatarsal 
^  bones  is  isolated  from  the  others,  but  the  attachment  of  the 
Kroneus  longus  to  the  base  of  the  latter  bone  renders  its 
^ewrvtttion  especially  important.     There  is  also  a  separate 
rnovial  sac  for  the  articulation  between  the  cuboid  ami  the 
Hirtli  and  fiiUt  metutareals.     The  base  of  the  fifth  meta- 
tarsal i.s  easily  recognized  by  the  prominence  wliich  it  forms 
Ml  the  outer  side  of  tbc  foot ;  that  of  the  first  metatarsal  is 
Jire^-fourths  of  an  inch  anterior  to  the  other,  and  is  the  first 
ice  encountered  by  the  finger  when  it  is  passed  fi-om 
wfore  backward  along  the  inner  side  of  the  bone. 

The  incision  begins  on  the  dontal  a-ipect  at,  or  a  little  bc- 
bw,  the  point  at  which  the  bone  is  to  be  divided,  is  carrieil 
Town  well  below  the  nietatarso-phalangeal  joint  (Fig.  ii9, 
'^,  diverges  into  the  web,  croases  the  plantar  surfiM;e  in 
!  digitoplantjir  fold,  and  returns  through  the  other  web 
J  the  point  of  divergence.  A  short  transverse  incision  is 
lade  through  the  skin  at  its  upper  end  to  facilitate  division 
r  the  iKine.  which  is  then  effected  with  cutting  pliers  or  a 
uin  Haw  atler  the  soft  parte  have  been  separated  on  both 
liides.  The  too  is  then  pi-esscJ  backward,  the  cut  en<l  of 
^o  bone  raised,  the  knife  po-ssed  behind  it,  and  the  opera- 
iii]iletcd  by  cutting  from  within  oiilward.     The  first 


and  fiftli  mctucarpal  bonea  shoiilrl  be  cut  oljliijucly  so  as  i" 
diminish  tlic  promincnco  of  tlie  stump. 

For  dinar tinilat ion  of  t/if  fir»t  or  fifth  metataraol  bona 
the  only  modification  needed  in  to  begin  the  incision  at  > 
correspondingly  higher  point — at  or  a  little  below  die  tam^ 
metatarsal  joint  (Fig.  rif),  I)).  After  the  flaps  have  bees 
dissected  up,  the  joint  is  o|>eneil  l>y  dividing  the  dorsal  au] 
interosseous  ligament*i,  antl  the  bone  raiseil  and  scpanted 
fi-oin  the  remaining  soft  parts. 


IIISAHTICULATION  OF  ALL  TUB  METATARSAL  BOKSS.      (TARSO- 
METATARSAL   DlSAltTlCULATlON  ;    LISFEANC'S    OR    nZX't 

AMPUTATIO^f.) 

Tiie  position  nnd  general  direction  of  the  tarso-nietatarail 
nrticulations,  on  well  as  tlie  peculiarity  presented  bv  llir 
ba^G  of  the  second  mutatarsal  hone,  arc  sufficiently  v^ 
shown  in  Fig.  61  to  render  a  detailed  deseription  iinneot*- 
aary.  The  guides  to  the  articulation  are  the  projectiiij 
bases  of  the  first  and  fifth  metatarsal  bones. 

The  skin  bein^  retroctcid  by  an  assistant,  tlic  <iurgmR 
makes  with  a  scalpel  a  curved  incision  across  the  dorsuin  <i 
the  foot  from  the  Iwse  of  the  fiflh  to  the  base  of  the  firrt 
metatarsal  bone.  (For  the  left  foot  the  direction  of  lit* 
incision  most  be  reversed.)  The  incision  should  involve  tbe 
skin  only,  ite  centre  should  lie  half  an  inch  or  more  bdo" 
the  centre  of  the  line  of  the  articulations,  and  it  shduld  be 
gin  and  end  upon  the  sides  of  the  foot  at  their  junction  iritli 
the  sole.     (Fig.  61.) 

A  plantar  flap  should  then  be  marked  out  by  a  cnrvod 
incision  beginning  and  ending  at  the  same  points  aa  tbefinl 
and  crossing  the  solo  near  the  origin  of  the  toes.  The  iJor 
sal  skin  flap  is  then  dissect'cd  back  to  the  line  of  the  artK» 
lation,  the  tendons  and  muscular  fibres  of  the  short  extcUff 
divided,  the  joints  between  the  fifth,  fourth,  and  third  meta- 
tarsals, and  the  corresfmnding  bones  of  the  rnrsua  opoitJ 
successively  from  the  outer  side,  and  that  bolwci-n  tlie  *  * 
nietjitnrsnl  and  first  cuneiform  from  the  inner  aide, 
the  point  nf  the  knife  directed  Ininsverxelv  acrtws  the 
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HBBjKH't  uf  tilt!  Iiasp  of  the  secoud  luctutHntal,  the  joint  l>etncc'ii 
■  thitt  biiiie  and  the  second  cuneiform   is  Bought  from  lielow 
upwanl,  and  after  it  has  heon  found  and  optencd  the  inter- 
(laseous  ligumentu  uniting  the  se^^^ond  to  thi'  firs)  and  tliird 
I     int^tataraam  arc  divided  by  thrustin;;  tlie  point  of  the  knife 
■well  down    hetween    tliem.  the  flat  vf  it»  blade  belnfi;  hehl 
nrallel  to  the  long  axis  of  the  foot. 
A  tlie  toes  being  foreihiyilepivs&eil.  ^'"^-  '''■ 

AfWr  the  bone  has  been  tliUB  tlis- 
ngaged,  the  knife  i»  passed  through 
tbe  articulation,  and  the  plantar  Hap 
cot  from  within  outward. 


•ations. — The  plantar  flii]> 
SDzy  he   cut  (1)   from  without    in- 
wanl,  or  (2)  by  transfixion,   before 
articulations  have  been  opened. 
bist«iKl  of  disarticulating  it,  tbebase 
'  the  second  metatarsal  may  be  cut 
'  with  pliers  or  a  saw  and  left  in 
ilace.    Hey  sawed  off  the  projecting 
^^^"irt  of  the  first  caneiforra  after  cUs- 
rticulating,  but   this  weakens    the 
ttaehment  of  tbe  tibialis  anticus,  a 
iaadvunlage  which  is  not  offset  by 
i«  improvement  in  the  outline. 


Thifl  name  is  jtiven  to  the  oponi-  «  ri,„|i«n 
cm  of  diaariieulation  llinmgh  the 
iJntB  fonneit  by  the  astrogaluH  and  culcaneum  behind,  the 
»phoid  and  cuboid  in  front.  Tbe  guides  to  the  joint  aro 
le  tubercle  of  the  arapboid  on  the  inner  side  of  thi;  foot, 
le  head  of  the  astragalus  on  the  doraum.  an<l  tbe  anterior 
ltd  of  tbe  calcaneum  on  the  outfr  border.  The  firsit  naindl 
I  ono-oigbth  of  an  inch  in  front  of  the  artieitlatiim,  and  is 
te  firat  bony  promim-nce  fell  on  lirawing  tin-  finj^.'r  from 
w  inner  malleolus  forwurd  iilmi;'  ihc  sidi.'  of  iliu  fnoi ;  tbe 
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Hbarp  edge  of  the  second  can  be  rcnilily  felt  wlien  the  n 
rior  portion  of  the  foot  U  fon-iblj  deprcsaed  ;  the  latter 
iiHuiiily  he  ramie  out  by  addueting  the  toes  and  inverting  t 
sole,  nearly  niiilway  between  tbe  tip  of  the  external  mal- 
Idtlua  and  the  haee  of  tbe  fifth  metatarsal  bone,  or  n«intr  tbe 
latter.  When  the  foot  is  at  right  angles  with  the  leg,  the 
anterior  articular  surfaces  of  tbe  astragalus  and  calcaneum 
arc  in  the  same  plane,  one  crossing  tlie  foot  transvei-sely  at 
the  points  indicated. 

Operation.     (Figs.  61,  62,  63,)— The  surgeon  places  tbe 
thumb  and  forefinger  of  his  left  band  upon  the  tuliercle  of 


the  scaphoid  and  the  lower  tind  outer  bonier  of  the  cuboid, 
with  the  palm  against  the  sole,  and  makes  a  curved  incision 
from  ouc  to  tbe  other  passing  an  inch  anterior  to  the  head 
of  the  astragalus,  and  terminating  on  each  side  just  below 
the  level  of  the  joint.  The  plantar  flap  is  next  marked  out 
by  an  incision  beginning  and  ending  at  the  sanie  (wttils  as 
the  first,  anif  crossing  tbe  sole  of  tbe  foot  four  or  five  finger- 
breadths  nearer  the  toes.  The  dorsal  flap  is  next  dissected 
up,  the  joint  entered  at  either  nf  the  points  mentioned  as 
guides  (preferably  between  the  astrngalus  and  scaphoid  on 
tne  inner,  side,  after  dividing  the  tendons  of  the  tibialM*^ 
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opene)l  widely  by  iliviillng  the  donuti  an>)  iiit^roHsraiis  li<^i- 
meiitft  anil  dc|iri'ssing  tbe  tws,  hji'I  the  plimlnr  ftaji  cut  fnnri 
within  outwaril. 

Sjine  {irefc^rreil  to  make  the  plautLii-  Hup  hy  trniiafixiou 
before  disarticulating. 

Tbc  anterior  tendons  mhoiild  be  Btitisbcii  with  cutgut  tu 
the  de«p  tissues,  nnd  tbe  ilressiTijr  sliould  keep  the  fool  in 
extreme  dorsal  flexion  at  the  ankle  in  order  that  Lbese  tcn- 
doiiB  may  so  unite  with  the  Htiimp  lltat  their  muscles  will 
prevent  tbe  heel  from  Iwinj;  niiseil  by  tbe  unopposed  attion 
of  the  muscles  of  the  calf. 


SUB-ASTBAIMLOin  AMPUTATION. 

(Figs.  62,  A  and  G3,  (7.)— The  guides  to  this  operation 
are  the  tip  of  the  extcrmil  nialliohis  and  the  heail  of  tbe 
Wtragalus.     The  Joint  must  he  (.-uterud  from  in  front  on  the 


ibular  side,  and  the  utroiig  interaBsmus  ligament  which  fomut 
he  key  to  tbe  articulation  imwl  be  divided  step  by  step  from 
M?fore  bachwurd  and  inward.  The  posterior  tihinl  vesitels 
lie  behind  the  inner  malleolus,  and  must  bo  carofiilly  uvoidod. 
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Beginning  at  tlie  outer  side  of  the  heel,  nearly  an  inch 
below  the  tip  "f  tlie  external  malleolue,  an  incifllou.  extend- 
iiig  through  to  the  bone,  is  carried  straight  forwai-J  to  thf 
base  of  the  fifth  metatarsal  bone:  thence,  curbing  forwani, 
across  the  dorsum  of  tlie  foot  to  the  base  of  the  first  metft- 
tarsal;  thence  obliquely  backward  and  outward  across  the 
sole  of  the  foot  ajid  around  its  outer  border,  rejoining  the 
first  and  horizoutul  part  of  the  incision  at  tlie  calcaneo- 
cuboid Hrticulation.  Tho  soft  parts  must  be  separate  from 
the  outer  iiurfuce  nf  the  caJ:caiieum  and  cuboid  with  division 
of  the  peroneal  tendons,  the  dorsal  flap  disHecteJ  back  tu 
the  head  of  the  astragalu.n,  and,  on  the  inner  side,  tx-yond 
the  tubercle  of  tho  scaphoid,  thus  dividing  tho  tendon  of 
the  tibialis  amicus  and  the  anterior  portion  of  the  internal 
lateral  ligament.  The  iuterosseons  iigainent  can  then  he 
easily  reached  by  depreasing  the  toea,  passing  the  knife  be- 
tween the  astragalus  and  scaphoid,  and  cutting  backwanl 
and  inward  along  the  under  surface  of  the  fomier,  Th* 
soft  parts  on  the  inner  n'tAe  are  then  separated  Ironi  the  ral- 
caneum,  injury  to  tlie  vessels  l)eiug  avoided  by  keeping  clow 
to  the  bone,  between  it  and  the  tendon  of  the  flexor  com- 
munis, the  foot  depressed,  and  the  lendo  Achillis  divided. 
This  last  is  a  very  difficult  part  of  the  aiieration,  and  gmt 
care  must  be  taken  to  keep  the  etlge  of  the  knife  cloee  to 
the  bone  so  as  not  to  cut  through  the  skin. 

The  posterior  tibial  nerve  shouhl  be  dissects!  out  and  cat 
off  as  high  np  as  possible,  so  tliat  it  shall  not  be  prcBswl 
upon  in  the  stump. 


AMPUTATION  AT  TRU  ANKLE-JOIST. 

Synit'g  Amputation,  Tibio-turm}  Amputation.  (Fin. . 
62,  63,  B.) — Amputation  thi-ough  the  ankle-joint  bv  ibe 
cirt^ular  method,  lateral  flaps,  or  a  long  anterior  flaji  ak«u 
from  the  dorsum  (jf  the  foot,  uj*  proposed  by  Baudens,  did 
not  meet  with  favor,  because  the  delicacy  of  die  covering 
or  the  vicious  position  of  the  cicatrix  I'cndered  the  stnrap 
practically  useless;  an<l,  although  occasional  successes  wen 
reported,  the  choice  still  lay  between  Ohopart's  operation 
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tad  aiDputation  of  tho  leg,  until  Pmf.  S^iae,  in  1843,' 
shnwed  how  the  excellent  plantar  tiap  ciuM  be  obtnined. 
Aboulihe  Hume  lime  Jules  Roux,  of  Toulon,  mt-t  the  same 
.jn<lication  by  nieanti  of  a  large  iutcrLul  lateral  Qap  (larried 
acroHs  the  plantar  anpect  of  tiio  heel. 

By  greatly  rustricling  the  neceseily  for  amputation  of  the 
leg  this  operation  hii^  become  one  of  the  most  important 
and  frequently  performed  of  all  amputations.  Tbe  nbjec- 
tjous  tiige<l  against  it,  and  the  unfavorable  rei^ults  that  have 
Bometimes  followed  its  use,  seem  to  have  had  iheir  origin  in 

failure  to  undei-stand  or  carry  out  all  the  details  of  its 
execution,  or  in  the  inti-otluction  of  improper  modifications. 
It  has  seemed  desirable,  therefore,  to  reproduce  here  Prof. 
Syme'B  directions  for  performing  it,  as  published  in  1848,* 
six  yean*  aflor  he  had  first  put  it  into  practice. 

"Succeeding  ex pi<ri en ce  taught  me  that  a  much  emaller 
extent  of  flap  than  had  originally  been  considered  necessary 
WHS  t^ufficient  for  the  purpose,  an^l  that  hence  the  operation 
conld  not  only  be  simplifled  in  performance,  but  incrcjiwd 
in  safely  from  bad  effects, 

"  The  ftiot  being  placeil  ,it  a  right  angle  to  the  leg,  a  line 
drawn  from  the  centre  of  one  malleolus  to  thai  of  the  other, 
directly  across  the  sole  of  the  foot,  will  show  the  proper 
extent  of  the  posterior  flap.  The  knife  should  be  entercil 
close  up  to  the  fibular  malleolus,"  and  carried  to  a  point  on 
the  same  level  of  the  opposite  side,  which  will  be  a  little 
below  the  tibial  malleolus.  The  anterior  incision  should 
join  the  two  points  Just  mentioned  at  an  angle  of  45°  to  the 
sole  of  the  foot,  and  long  axis  of  the  leg.  In  dissecting  the 
jioHterior  flap,  the  operator  should  place  the  fingers  of  his 
It'fl  hand  upon  the  heel,  while  the  thumb  restti  upon  the  edge 
nf  tlie  integuments,  and  then  cut  between  the  nail  of  Uie 
Ihnmb  and  tubci-osity  of  the  os  calcis,  so  as  to  avoid  lacer- 
;  tbe  sofl  partd  which  he  at  the  same  time  gently,  but 
presxea   back    until   he   exposes  and   divides  the 


■•Th*  ttp  of  the  external    nmllnnliii 
i«r  DMirer  the  pualoriur  Uihii  Ihu  iinte 
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tendo  Acliillis.'  The  foot  ^lioiild  be  ilisarticalated  bc£>K 
tlie  malleolar  projections  an^  n-movH,  wliicli  it  tn  aJwBfS 
proper  to  do,  and  which  mnj  be  must  easily  effocted  ny 
passing  a  knife  round  the  e.xjiosed  extremities  uf  the  bonce 
and  then  sawing  off  a  thin  slice  nf  the  tibia  connecting  the 
two  processes." 

Disarticulation  is  accomplishoil  bj  opening  the  joint  is 
front  anil  dividing  the  lateral  ligaments  by  entering  the 
point  of  the  knife  between  the  sides  of  the  astragHlus  autl 
the  malleoli. 

The  essentials  of  the  method,  as  pointed  out  by  the  more 
recent  Scotch  writers  (Lister,  Spence,  and  Bell),  are  thu 
the  planter  incision  should  run  from  the  tip  of  the  extern^ 
malleolus  dirtjctly  itcross  tLc  heel,  ishould  on  no  occoont  in- 
cline forward,  and  ^should  terminate  at  least  half  an  inch 
below  the  tip  of  the  internal  malleolus  (behind  and  bolov. 
according  to  Lister).  In  case  the  heel  is  unusaally  long 
the  incision  may  even  incline  backwanl.  It  is  not  odIt 
unnecessary,  but  actually  dangerous,  to  make  the  fln[i  lonpir 
than  this,  for  it  then  becomes  inijKtssible  to  disM-ct  ont  UM 
calcaneum  without  scoring  the  subcutaneous  tisauv  In  >ll 
directions,  and  increasing  the  chances  of  sloughiup.  If  tbt 
incision  is  made  further  Da«k  and  carried  any  higher  on  tfar 
inner  side,  the  posterior  tibial  will  be  cut  before  its  divisin 
into  the  two  plantar  arteries. 

Erichsen  and  Lister  botli  claim  that  the  integrity  of  the 
posterior  tibial  is  not  of  groat  importance,  the  vitality  uf 
the  flap  depending  mainly  ufwn  anastomosing  branches  4 
high  origin  which  lie  quite  near  the  bone.  Erichsen'  oJb 
attention  to  the  existence  of  a  "branch  of  considcraUr 
size  which  arises  from  the  posterior  tibial  artury.  aboat  oae 
and  a  half  to  two  inches  above  tlie  ankle-joint,  ami  yoMU 
down  to  the  inner  side  of  the  os  calcis,"  communicatinf 
freely  above,  below,  and  behind  this  bone  with  the  ptToncM 
artery  on  the  other  side.  As  these  anastomosing  loops  lit 
much  nearer  the  bone  than  the  skin,  great  nuuibers  of  then 
will  be  divided,  and  the  vitality  of  the  flap  endangere<].  Of 

'  It  U  now  generHlly  consjderei!  better  li>  divkle  the  london  ftw 
nlwive  downward,  after  diBarticulnlitii;,  keopiiig  Ihe  edge  of  th* 
uln«e  to  the  upper  and  posterior  afpect  of  tho  bnnc 

*  Science  ana  Art  of  Surgery,  vol.  i,  p.  77.     Lvn,  Pliila.,  11 


AMPUTATION    AT    THK    ANKLK-JOIXT. 


117 


lets  the  eilge  of  the  knife  is  kept  close  agniiiHt  the  1 
during  llip  dissection.  Lister  goes  so  far  as  to  nay  that 
ploughing  of  the  flap  is  always  tile  fault  of  tlio  surgeon,  and 
Bell  intimates  the  same  thing. 

Koux'  lias  shown  that  thin  close  dissection  is  not  withont  | 
its  ilanger^  from  the  other  side.  In  two  of  his  cases  osteo- 
[ihytos  dcvt'lopod  within  the  atiimp  from  portions  of  the 
[wriosteiim  left  adherent  to  the  llap.  The  autopsy  in  one 
of  th(*c  eases  shonod  that  six  osteophytes  had  formed  and 
become  enrious  within  a  year  after  the  operation, 

A  short  longitudinal  incision  through  the  deep  parte  ulong 
the  middle  of  the  plantar  aspect  of  the  cnlcaneum  will  some- 
times render  this  step  of  the  operation  easier,  and  be  less 
disiulvaiitageous  than  the  enijdoyment  of  great  force. 

Modifications.  A.  Internal  Lateral  Flap. — When  the 
outer  .side  of  the  foot  has  been  wo  altered  by  injury  or  dis- 

e  that  the  heel  flap  cannot  be  obtained,  a  very  good  s 
Btitnte  may  be  had  tn  the  large  internal  flap  suggested  by 
Jules  Roux,  and  adopted  with  slight  changes  by  S{-dilIot, 
fttackeneie,  and  utliers.  Prof.  I^pence  says  this  stunjp  can 
b&rdly  be  distinguished  from  Syme'M. 

An  inciatou  (Fig,  tJ4)  is  cominenceil  at  the  outer  Bide  of 
tlie  lendo  Achillis,  a  little  above  ite  Insertion,  carried  straight 
forward  under  the  ouler  malleolus,  then  in  a  curved  line 
•cross  the  instep  half  an  inch  in  front  of  the  anterior  articu- 
lar edge  of  the  tibia,  and  backward  to  a  point  just  in  front 
of  the  inner  malleolus ;  thence  directly  downward  to  the 
Hole,  across  it  obliquely  backward  to  its  outer  bonier,  and 
tJien  backward  and  upward  around  the  heel  to  the  point  at 
which  it  began.  The  edges  of  the  flaps  are  next  dissected 
Dp  for  a  short  distance,  the  joint  entered  at  the  outer  side, 
and  the  internal  lisp  completed  from  within  outward  afier 
disarticulation. 

S^lillotV  modifrciition  of  this  consists  in  making  the  flap 
more  (]uadrilatoml  than  triangular,  by  a  si-micircular  incision 
kcross  the  dorsum  three  finger-breadtha  in  front  of  the  mal- 
leoli, and  by  carrying  the  posterior  end  of  the  external  hori-   i 
lonttt]  inciaion  across  the  tendo  Achillis  to  its  inner  border. 

>  Bull,  de  U  ftoc.  do  ChirDrgip,  tnm,  Hi.  p.  4V\.  1853. 


Mackenzie's  motiiod  difTers  only  in  beginniiig  the  iueii^uiin 
at  tbe  inner  border  of  thi>  tendon  and  a  little  higher  up. 

It  is  probable  that  a  scrvicctiMc  external  fiap  could  b« 
made  in  the  same  way,  althciugh  its  vascular  sapply  wuuld 

be  scantier, 

B.  Pirogoff'i  Ampatati»ti. — This  is  a  much  more  iut- 
portant  modification,  since  it  involves  not  merely  tlie  mL-t)iod 
of  jiorforming  the  operation,  but  also  the  retention  of  the 
posterior  portion  of  the  calcanoum,  and  its  ultiiimte  union 


with  the  tibia.  The  only  additional  anatomical  point  Uiat 
needs  mention  in  connection  with  it  is  that  tbe  long  axis  of 
the  calcaneuui  is  directed  upward  as  well  as  forwaril. 

An  incision  (Figs.  65  and  66.  A)  is  made  from  the  tip 
of  the  inner  ma11e<uus  to  a  point  a  little  above  and  in  Irout 
of  the  tip  of  the  outer  malleolus,  crossing  the  instep  half  an 
inch  in  front  of  the  anterior  edge  of  the  tibia.  A  si-couil 
incision  crossing  the  sole  at  the  level  of  the  calcaiteo-cu1nii<l 
articulation  unites  the  extienjities  of  the  first,  and  aliotild  be 
carried  boldly  down  to  the  bone.  The  plantar  flap  is  thai 
dissected  bade  for  a  quartiT  of  an  inch,  and  the  doi->4al  6i|i 
to  the  edge  of  the  joint,  tiie  malleoli  well  cxfKJsed,  miiI 
the  joint  opened  widely  by  dividing  the  lateral  ligaweutk, 
By  drawing  the  foot  forward  and  depressing  it  a  narrow 
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Butcher's  or  a  cliain  saw  can  be  passed  through  the  joint, 
an<l  applied  to  the  calcaneum  beliind  the  posterior  lip  of  the 
astragalus,  and  the  bone  sawn  through  downward  and  for- 


FiG.  06. 


IMrofi^rofrD  ampaUtion.    i4.  (-utencotM  iuciaion  (ontvr  Nido).     li.  Liuo  of  roction  of 

the  boncii. 

FlU.   00. 


Pi mgrufTs  anipatation.    A.  CuUnooufi  inoiNiun  (inner  Hhlf).     />'.  Piintllel  wrtiun  of 

Uiti  liODCM  ( Heilillut'rt  niudificutiun). 


ward  in  such  a  direction  that  the  section  will  tenninate  half 
an  inch  }>ehind  the  lower  edge  of  the  calcaneo-cuboid  articu- 
lation.    The  malleoli  and  a  slice  of  the  tibia  are  then  re- 
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moved  as  in  Syme's  operation,  and  enougli  nf  the  auteri^ 
angle  of  the  caJcaneum  removed  to  make  the  leugtli  uf  if 
surface  of  section  correspond  with  that  of  the  tibia, 
surgeons  prefer  to  reverse  this  order,  and  remove  the  mal- 
leoli before  sawing  through  the  calcmeum.' 

Tlie  cut  surface  of  the  eulcaiieum  must  then  bo  brought 
up  against  that  of  the  tibia,  and  if  the  section  of  the  former 
has  been  sufficiently  oblique,  and  has  commenced  far  enough 
back,  this  can  be  done  without  making  excessive  tension  ujh>u 
the  tendo  Achillis,  otherwise  another  shce  must  be  removed 
from  one  of  the  bones  or  the  tendon  divided  aubcutaneously. 
Suturing  together  of  the  bones  has  been  occasionally  trie^, 
as  has  also  fastening  them  together  by  a  long  ateel  pin 
driven  through  the  akin  of  the  sole  and  the  calcaneum  into 
the  tibia. 

Several  niodificiitions  of  this  operation  have  been  sug- 
gested, but  they  can  hardly  be  considered  as  improvements. 
Vertical  <livision  of  tlie  calcaneum,  as  originally  proposed 
by  Pirogoff  and  Ure,*  deprives  the  stump  of  the  advantages 
of  the  heel  pad  by  swinging  the  latter  too  far  forwaid,  and 
bringing  the  weight  of  the  body  upon  the  thinner  skin  cover- 
ing the  insertion  of  the  tendo  Achiliis.  It  also  causes  undue 
tension  of  the  tendon  when  the  bones  are  brought  together. 
86dil1ot  suggested  an  oblique  section  of  the  tibia  upward 
and  backward,  parallel  to  that  of  the  calcaneum  (Fig.  66, 
B).  This  avoids  any  stretching  of  the  tendon,  ami  insures 
a  well-placed  pad  under  the  het'l,  but  it  shortens  the  V 
somewhat,  and  places  the  point  of  support  behind  the  a 
of  the  leg.  Fasquier  saws  both  tibia  and  calcaneum  hoi| 
zontally;  this  is  difficult  of  execution,  endangers  ttie  fl^ 
and  also  leaves  the  point  of  the  heel  too  far  back.  The  sug- 
gestion which  Is  occasionally  made  to  retain  the  malleoli 
is  unsurgicnl  and  unprofitable, — imsurgical,  because  nnioa 
between  two  cut  surfaces  of  cancellous  bone  is  sp*  ' 
stronger,  and  not  exposed  to  greater  risks  than  wh( 

'  PiroBotTg  incUions  were  neirly  idontical  wilh  Symi 
divided  the  calcaneum  veriicfllly,  nnd  left  in  tha  arlicul 
the  tibia  uniess  it  was  disemcd. 

•  Ure's  concejition  of  the  operRlion  seems  to  have  been  originnl  with 
him.     His  cnso  waa  publliliud  in  Llie  Lanett  about  tbe  lime  of  tbe_ 
sppesrancB  of  Pirogoff's  book  lit  Leipnig,  IS.y. 
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:  lim^^^^ 

hot^^H 

le  Bug-  1 

lalleoli 
ise  nnioa         ii 

when  (Sfl^^H 

1.    He  Bhi^^^ 

fliirfne*  nf  ■ 


AUPUTATIOK  OF  THR   LBO. 

ftur&ce  iH  covereil  with  articular  cartiliige ;  unprofitable,  be- 
cause nothing  is  gained  in  accuracy  of  adjustment  or  lonfrth 
of  liml.. 

CoiiiparUon  of  ih-  IUfftrent  Methods  of  Purti'il  aiid 
Total  AmpHtation  of  the  Foot, — As  an  o^t  to  the  advan- 
tage of  their  less  extenHivi.^  mutilation.  Liefranc's  anil  Cho- 
part's  amputations  are  open  to  tlie  objection  that  the  unop- 
|Mj"ed  action  of  the  muscles  of  the  calf  may  raise  the  heel 
ptmiaucntly,  and  bring  tlie  weiglit  of  the  body  upon  the  end 
of  the  stump  and  the  cicatrix ;  anil,  furthermore,  when  these 
ampnlatiomt  have  been  performed  for  diseii-se  of  the  iKines, 
those  IxineN  which  were  left  l>ehjinl,  even  if  entirely  healthy 
at  the  time  of  the  operation,  have  ultimately  become  affectea. 
Svme's  amputation  gives  an  excellent  stump,  anil  the 
I'll  o  ft  en  i  II  g  of  tlie  limb  w  no  more  than  \a  necessary  to  per- 
mit the  adaptation  of  an  artificial  foot  and  a  i^pring  under 
tliv  heel,  but  it  ii<  comparatively  difficult  of  e:!ecntion,  and 
the  flap  is  liable  to  pouch  and  favor  retention  of  the  pus. 
~^rogoff's  melhisl  is  easier  of  execution  and  gives  a  longer 
lb,  but  an  artificial  foot  cannut  lie  fitted  to  it  so  advanta- 
losly,  and  in  caaea  of  amputation  for  disease  it  in  contrary 
sound  principles  of  surgery  to  leave  in  the  stump  any 
me  which  is  apt  to  becfime  sTibBo^jtiently  affected ;  it  brings 
le  heel  |iad  a  little  too  far  forward,  and  reiiuires  a  longer 
tjmo  for  recovery  from  the  opei-ation.  The  aiibastrag^loid 
'isarticulation  gives  a  longer  limb  and  a  good  stump,  but 
verj-  apt  to  recur  in  the  astragalus. 
(See  also  lAickulicK's  osteoplastic  excision  of  the  leg.) 


AMPUTATION  OF  TUB  LEO. 

A,  LowBR  TniRD. — This  may  be  done  by  the  pure  cir- 
snlar  or  by  a  modified  circular  method,  with  a  long  anterior 
bp  made  to  ovcrhunji  the  scjuari'-cut  posterior  ^gment  of 
Jie  limb,  or  with  a  long  elliptic  |>osterior  flap,  including  the 
whole  of  the  tcndo  Aehillis.  1'he  two  former  result  in  a 
central  adherent  cicatrix ;  in  all  ihc  covering  are  liable  lo 
•  thin  and  l-eiider,  and  the  artificial  limb  must  l;e  so  a<l- 
l  that  the  weight  will  be  received  by  the  aides  of  the 
11 
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leg  and  not  upon  the  face  of  the  stump.     Tlie  compensa 
ailvantjiges  are  that  the  control  of  the  limb  is  more  pei 


Fig.  07. 


PiQ.  C8. 


Fig.  G7.— Amputation  of  le^j.  A.  M«Mline«l  circular.  B.  RecUtDgnlar  1U|Nk  Tb 
C.  Antero-iH«t<*rioi  tlap««,  upiMT  thini,  Ik'U. 

iMg.  G8.— Amputation  of  lo^.  ^4.  Lcin»:  aiitoriur  flap.  B.  Suprm-malleoUr  uipBliI 
by  luiiR  porterior  flap,  Guyoii.     C.  At  the  ujiIht  thinI,  Setlillut. 

than  with  a  shorter  stump,  and   the  mortality  conseqnc 
upon  the  operation  less. 
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1.  fUrnthir  Method. — Adi-ctilair  indsicm  is  muilc  tliroiigli 

ikin,  imd  u  eiitiineous  bIccvc  one  iiiirli  lung  behind,  two 

ii-ttra   in   front,  is   ilissectciJ    up ;    tLe   mh  partit  arc  cut 

igbl  through  to  the  bone-  nt  die  base,  and  then  rotnictiHl 

ih  n  two-  or  tliree-tailed  band,  accoiiJing  to  thi-  breadth  of 
the  inltT osseous  membnine,  autl  the  Tjones  sawn  through, 
beginning  and  ending  with  the  tibia. 

"2.  Modified  Cin-ular.  Fig.  <)7,  A. — Circular  incision 
through  the  pkin,  met  by  a  bl)erating  longitudinal  one  on 
l&e  antero-extemal  aspect.     The  soft  parte  of  the  poeterior 

irtion  are  divided  rather  lower  than  those  of  the  anterior 

rtion,  and  all  arc  diseected  back  to  the  line  at  which  the 

mes  are  to  be  dividdl. 

luittcsd  of  a  single  liberating  incision  two  may  be  made, 
one  on  each  side;  and  then  by  rounding  off  the  corners  we 
■»y  have  double  skin  flaps  with  circular  division  of  the 
aiuscles.  the  "modified  flap"  operation. 
■  3.  Long  Aranrior  Flap  (Bell).  Fig.  (i8,  A. — An  ante- 
JJor  flap,  e(|ual  in  length  tn  the  diameUr  of  the  leg  at  ila 
<Imsc,  Is  marked  out  by  a  cui'ved  incision  through  the  akin, 
beginning  at  the  ponterior  cnlgc  of  the  tibia  on  the  inner  side, 
a  little  below  the  point  at  which  the  bones  are  to  be  divided, 
and  ending  at  a  point  directly  opjiatite  over  the  fibula.  The 
anterior  muscles  are  divided  trans^-ersely  half  an  inch  above 
the  lower  end  of  the  flap,  and  caitfully  dissected  off  the  bones 
and  iutcroxseout^  membrane  an  high  us  the  ha^e  of  the  flap. 
The  st>paration  fivim  tlie  interofweous  membrane  should  be 
made  with  the  finger  or  liandlc  of  the  knife,  in  order  that 
the  anterior  tibial  artery  which  lies  immediately  upon  the 
membiane  may  not  be  injured.  The  posterior  flap  is  then 
ina4le  by  transfixion  and  cutting  transversely  outward,  and, 
the  soft  parts  being  retracted,  tbe  bone.s  are  sawn  across  a 
little  higher  up. 

The  ri«ulting  cicatrix  is  poslorior  and  not  adherent  to  the 
end  of  the  bone.  Bell'  reports  five  cases,  in  all  of  which 
there  was  complete  and  rapid  recovery,  with  a  usefiil  stump. 

4.  Elliptic  PoHterior  Flap  (Guyon').     Figs.  68  and  69, 


».— Tlie 


end  c 


made  in  the  fijim  of  an  elli 


pec, 


whose 


8  ilie  licel  Ik'Iow  the  insertion  of  the  tendo 
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Acfaillis.  )U)<)  wboee  npl>er  end  U  Bbotit  nn  inch  ahove  the 

anterior  utkolar   edge  of  (be  iDiia.      Beginntng   at  liie 

lover  eoi]  aud   •litiding    the   kbAo 

Fio.  C9.  Aehillis  al  its  insertion,  tuid  huggiBg 

the  boDe  all  the  w&y,  the  flap  ia  dis- 

It  f  ,1  sected  cp  posteriorly  as  ki^  aa  tW 

uJV- \    \  npper  end  of  the  ellipse.      The  ute- 

fixion,  the  bones  sawn  throngh.  mi 
the  [Msterior  tibial  Qervc  rescvtvd. 

In  this  operation  the  sheath  of  tlif 
tendo  AchiUis  ia  not  opened,  and  the 
tendon  itself  eerves  Hflerward  as 
covering  for  the  end  i>f  the  bom 
The  retraction  of  the  mn-acle;)  of  the 
calf  tends,  io  course  of  time,  to  dra» 
the  ciratrix  downward  and  bnrkward, 
and  FarabtBuf  has  proposetl  to 
this  tendeMcy  by  carrying  the  anterior 
end  of  the  ellipse  .st.iU  further  up  tbt 
leg,  80  that  that  part  of  the  incisao 
through  the  skin  shall  be  an  inch  « 
so  above  the  line  of  division  of  tlw 
bones  and  nntcrior  muscles. 


B.  Middle  Third. — 1.  Long  an- 
terior curved  Hap.  2.  Lonjr  anti^rM 
rectangular  flap  (Teale).  3.  litaf 
posterior  ret^tangular  flap  (Lee),    i 

Simple  poHterior  flap, 

1 .  The  lor^  anti-rior  curved  fif 
is  miuie  according  to  the  melhoil  de- 
scribed for  its  use  in  the  lower  tliai 
The  principal  jwinta  to  Iw  home  9 
r^i^^i^rfli^Zir  B%«^  ™'"<^  "^^  "  separate  tlio  aut«t» 
DKtiiKiu,  Huron.  V.  ki  tha  niLtscles  ii-oni  the  interosgieous  tne* 
ijpp.r  ihird,  sMiiiot,  D.Dto-  brane  with  the  finger  or  Landleoftil 
u^uiMiuu  M  uh.  ■!»».,  ovii    jjiijfg^  t„  make  the  flap  lung  enoo^ 

to  fall   over   and    cover    the    ' 
posterior  Miirface  ot  section  without  tension,  ami   to 
obliquely  llio  prominent  angle  made  by  tlic  creat  of  tli 
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2.  Tjong  Anterior  Sectanffulir  Flap  (Teale).'  Fig.  67, 
S- — From  iiicii  end  of  tlio  transversf  dijimeier  of  the  U'g  at 

•  point  at  which  the  liones  are  to  be  divided  an  iiiciMion. 
equal  in  length  to  half  the  circumference  of  the  leg  at  that 
point,  in  made  downward  and  slightly  haekward,  so  that  the 
two  shall  be  as  far  apart  nt  their  lower  aa  they  are  at  their 
Upper  ends,  measuring  across  the  front  of  the  leg.  Their 
lower  extremities  are  then  united  by  a  transverse  anterior 
Incision  carried  through  to  the  bones  and  interossteous  mem- 
brane. Tbe  flap  thus  marked  out  is  dissected  up  to  its  base, 
Siaratioii  from  the  interosseous  membrane  being  made 
le  finger  or  handle  of  the  knife  so  aa  not  to  injure  the 
interior  tibial  artery. 

A  posterior  fiap,  one-fourth  the  length  of  the  anterior 
oe,  is  next  cut  by  a  transverse  incision  straight  down  to 
tbe  bones,  and  dissected  back  to  tbe  same  point,  the  inter- 
roembrane   divided,  the  bones   cleaned   and  sawn 
through. 

Tbe  long  flap  is  then  doubled  back  upon  itself,  its  lower 
md  sewed  to  that  of  the  p>iHterior  flap,  and  the  edges  of  the 
bteral  incisions  fastened  together, 

3.  Long  Posterior  Reetancfular  Flap  (Lee).  Fig.  69, 
I. — The  incisions  are  simitar  to   thiwe  used   in   Tealo's 

method,  but  thev  involve  only  the  skin,  and  the  long  flap  is 
Dtflerior,  the  short  one  anterior.     Tbe   remainder  of  the 
operation  is  described  as  follovrs ;'   "When  the  skin   hiid 
komewhat  retracttnl  by  its  natural  elasticity,  an  incision  was 
nade  through  the  parts  situated  in  front  of  tlie  bones,  which 
rere  reflected  upward  to  a  level  with  the  upper  extremities 
f  the  first  longitudinal  incisions.     The  deeper  structures 
i  the  back  of  the  leg  were  thou  freely  divided  in  the  situa- 
tion of  the  lower  transverse  incision.     The  conjoineil  gaa- 
atwiiemiuH   and   solcus   muscles  were  separated   from   tlie 
Ribjactmt  parte  and  reflected  as  high  as  the  anterior  flap. 
,  The  deeper  layer  of  muscles,  together  with  the  large 
t  and   nerves,  were  divided  as  high  as  the  incisions 
rnuld  permit,  and  the  bones  sawn  through  in  the  usual  way. 
Oie  flaps  were  tlien  adjusted  ia  the  manner  recommended 
f  Mr.  Teale. 
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"  The  long  flap  thus  formed  is  tLicker  than  when  takes] 
from  the  front  of  the  leg,  and  consequently  less  Ualile  K 
slough." 

In  muscalar  subjecte  and  when  amputating  high  up,  it  ii 
saffieient  to  retain  the  gastrocQemin^  iilone. 

4.  Singh  Poiterior  Fl'ip. — When  the  ninscles  have  bft- 
came  atrophietl  a  single  posterior  flap  may  be  But'ely  made. 
A  transverse  incision  is  made  across  the  front  of  the  leg 
from  the  posterior  edge  of  one  bone  to  that  of  the  other, 
and  a  long  posterior  flap  cut  from  within  outward,  by  tran»-  J 
fi.Tion.  Its  length  should  be  equal  to  the  diameter  of  th&  ■ 
leg  at  its  base. 

0.  TJPPBB  TnrBD.     {"Place  of  Election.") — The  bonnj 
Bhould  never  be  divided  above  the  attJichment  of  the  ligSrl 
mentam  patellie  to  the   tubei'osity  of  the  tibia,  and  it  is 
better  to  divide  two  inchen  below  it,  when  possible,  so  as 
not  to  open  the  sheaths  of  the  flexor  muscles  of  the  thif;h. 
Baron    Larrey   preferred   to   make   the   acctinn    obliquely 
upward   and   backward,   beginning   at  the  middle  of  the 
attachment  of  the  li^^ameutum  patellfe.     lie  claimed  that 
this  could  be  done  without  opening  the  knee-joint,  and  that 
the  greater  vitality  of  the  spongy  tissue   made   recoveir 
more  rapid.     The  head  of  the  fibula  should  not  be  removed,   , 
because  in  &  certain  proportion  of  cases  the  upper  tibio> 
fibutar  articulation  communicates  with  that  of  the  knee. 
The  circular  and  the  various  flap  methods  may  be  employed. 

1.  Circular. — At  a  distance  below  the  point  at  wuich 
the  bones  are  to  be  divided  one  inch  greater  than  half  the 
diameter  of  the  leg  at  that  point,  an  incision  involving  only 
the  skin  is  begun  upon  the  anterior  aspect  and  carried 
around  the  leg,  crossing  the  posterior  aspect  half  an  inch 
lower  than  in  front.  After  dissecting  the  skin  upward  fop 
a  short  distance  the  gastrocnemii  and  part  of  the  soleus  are 
divided  transversely,  and  the  dissection,  including  the  parts  J 
thus  divided,  carried  up  to  the  line  of  division  of  the  boaes^  \ 
where  the  remaining  muselea  and  the  interosseous  i 
brone  are  then  divided  transversely,  a  three-tailed  retracto 
applied,  and  the  bones  sawn  through. 

2.  The   long   rectangular  and  the  single  anterior  aoila 
posterior   flaps,  described   for   ihe   middle   third,   are  alsS'l 


COXFARISON  OP  ttlFrSUSNT    UKTHODS. 

^iplicablo  hi-re.     llic  directions  already  given  in  the  [jre- 
ccuing  eeclion  are  suffiuient. 

3.  External  Flap  (Sodillot).  Figs.  68  and  69,  C— The 
poiDt  of  the  knife  is  entered  a  finger 'h  breadth  external  to 
the  crest  of  the  ttbia,  carrieil  backward  and  upward, 
snuing  the  fibula,  and  brought  gut  pon^teriorly  aa  far  to  the 
uuier  side  as  possible,  and  at  a  point  an  inch  higher  than 
timt  st  which  it  was  entered.  While  the  soft  parts  are 
druwD  toward  the  outer  side  with  the  left  hand,  a  gently 
muuded  flap,  four  finger-hreadths  in  lengtji,  is  cut,  and  its 
extremities  afterward  united  by  »□  incision  slightly  convex 
downward,  across  the  front  and  inner  side  of  the  limb, 
involnng  the  skin  only,  which  ie  then  reflected,  and  the 
IBOterior  and  remaining  posterior  muscles  divided  trans- 
iVCTsely  at  its  base,  'fhe  operution  is  complete'l  by  the 
'di^nsiou  of  the  bones  in  the  usual  manner,  and  by  eareftilly 
■titching  the  edges  of  the  flaps  tjjgether,  leaving  the  pos- 
terior angle  open  for  drainage. 

4.  Modified  Fhp  (Bell).  Fig.  67,  C— Two  equal  semi- 
lonar  flaps  of  skin  three  inch(«  long,  one  anlero-extemal, 
tfie  other  postero-iutemal,  their  extremitiea  meeting  at  oppo- 
lite  points  about  two  inches  below  the  tuberosity  of  the  tibia. 
!rhe«e  mujit  be  reflected  up,  and  with  them  another  inch  of 
idtin,  embracing  the  whole  circumference  of  the  limb,  must 

■  dissected    up.     The   anterior    muscles   mui^t    be    cut    as, 
_.gh  as  exposed,  and  the  postt^rior  ones  about  tlie  middle  of 
^thcir  exposed  surface.     Tlie  bonea  must  then  be  sawn  as 
lugb  as  exposed,  tbo  fibula  being  finished  first,  and  the  sharp 
e  of  llie  edge  of  the  tibia  removeil. 


COMPARISON  OP  TUK  Dli'FERENT  MKTHODS. 

Amputation  in  the  lower  third  is  less  fatal  than  amputa- 

at  a  higher  point,  and  gives  heller  command  of  the 

,b.  but  the  coverings  of  the  ntump  are  liable  to  be  too 

n  and  tender.     The  circular  and  double  flap   methods 

^Te  central  cicatrices  and  stumps  that  can  bear  no  weight 

>n  their  &ce.  and  arc  somotimes  so  sensitive  that  even 

le  pressure  of  a  stocking  can  hardly  be  lx>me.     tiuy< 

posterior  flap  taken  from  tlie  heel  promises  weU; 
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the  first  case  reported  the  cicatrix,  fix  weeks  after  the  opo- 
ration,  was  two  indies  iiliove  the  end  of  th«  stump,  iipiiQ 
which  foi-oible  pressure  coiild  be  made  withunt  causing  mj 
pain.' 

The  loDg  anterior  flap  aleo  yields  a  cicatrix  which  is 
placed  posteriorly  and  out  of  the  way  of  pressure,  and  in 
short  it  may  be  Hiiid  t)mt  the  reasons  which  made  the  npper 
third  the  place  uf  election  have  lost  their  force  since  Mntn- 
tation  by  a  long  single  flap  has  been  shown  to  be  practicwk 
at  any  point- 
In  tiie  middle  and  upper  thirds  Teale's  method  fan 
proved  very  satisfactory,  bnt  it  requirew  division  of  Aa 
bones  at  a  higher  point  than  is  necessary  in  the  sio^ 
anterior  flap.  Lee's  modification  of  the  ijoaterior  flap  ui 
removed  the  dangers  due  to  the  redundancy  of  muscle  *ni 
the  presence  of  the  main  nerves  and  vessels  in  the  flip, 
while  careful  dressing  and  attention  to  posture  will  dtniini^ 
or  entirely  remove  those  d«e  to  the  poatcrior  position  <.if  the 
flap  and  its  mechanical  defects. 

After  amimtation  in  tlie  upper  thin!  the  weight  of  ibe 
body  may  be  borne  upon  the  tough  skin  below  the  pittellft, 
the  patient  kneeling  upon  his  urtificial  leg;  or  the  stuinp 
may  fit  into  the  hollow  end  of  an  artificial  limb,  the  upper 
edge  of  which  will  receive  the  weight  from  the  lower  edp 
of  the  patella  and  the  broader  Ijony  surfaces  near  tlie  joint 
In  either  case  motion  at  the  joint  is  preserved,  and  then  ii 
no  pressure  upon  the  cicatrix. 


AMPtTTATION  AT  TUE  KNEE. 

Under  this  head  are  ranged  pure  disarlJcuIations  aiA 
amputations  through  the  condyles  of  the  femur.  In  dis- 
articulating, the  lateral  and  crucial  ligaments  shunld  be 
divided  near  their  attachments  to  the  femur,  and  tlie  semi- 
luuar  cartilages  removed.     The  coats  of  the  popliteal  vein 

''Inn  letter  tu  me,  dated  June,  1B77,  Prof.  Ou;od  slates  llut  1u 

hni  amputated  (our  litnea  by  this  mothud,  und  )ins  every  rauon  to  b« 

Mti^fied  with  llie  result.     The   patients  bare  their  weighl  upon  tk> 

L  ItuDip  Bs  freely  ai  upon  the  other  foot.     Twi)  ciaet  Are  roporUd  f 

*  ■*-  *  U.  dtlaSoe.dt  ChiTurgia,  1877,  p.  821.— L.  A.  S. 


AUPUTATION    AT    THE    KNEE. 


129 


Are  aansually  tlilck  and  stilT,  ntit.!  its  relntloDS  to  the  artery 
intimate  that  the  pulnatioti."  of  the  latter  are  liublt' 
to  be  c<iiiimuDtt»tod  to  it  and  lo  lead  to  secondary  venouK 
)iem(>rr)iiige,  unless  the  two  vei^els  are  Gepnratcd  ujjward 
Ibr  about  an  inch. 

A.  Disarticulation.  Ovnl  Mfthod  (BauJens).  Fig. 
|60.  -O. — .An  oval  tncisign  crossing  the  frfJLt  of  tlie  leg  five 
r-bretwlths  below  the  end  of  the  patella,  Jind  the  back 
;  finger-breftdths  higher  tlian  in  front,  \s  made  through 
^e  »kin,  and  ttie  anterior  flap,  including  the  flexor  tendous 
1  the  inner  side  of  the  tibia  ami  their  fibrous  connections, 
&s»ected  up  and  reflected  until  the  lower  end  of  the  pitella 
Ib  exi«>scd.  Then  flexing  tlie  leg  the  operator  divides  the 
tigainent  immediately  below  the  |iati'llii,  and  with  it  all  the 
interior  part  of  the  capsule.  Me  next  divides  the  lateral 
l^aments  and  then  the  crucial  lijramcnte,  taking  care  not  to 
injure  the  popliteul  vessels  with  the  point  of  hia  knife. 

The  tilua  is  then  drawn  foiTfiird,  the  knife  passed  through 
to  the  posterior  border  of  the  joint,  its  edge  directed  down- 
ward, and  the  rcmttining  soft  parts  divided  from  within 
^utward. 

If  necei^isary  the  popliteal  artery  can  he  compresaed  hy  an 
KflBistant  in  the  fla]i  behind  the  knife  before  its  division. 

Lm^  AiUerior  Flap.  Fig,  70,  A. — A  tongue-shaped 
flap  ia  marked  out  by  an  incision  beginning  half  an  inch  bc- 
^ow  the  line  of  the  articulation  nearly  aa  far  back  as  the 
poolerior  border  of  tlie  condyle  on  one  side,  and  ending  at 
the  corresponding  jwini  on  the  other,  after  crossing  the  leg 
Svo  inches  below  the  patella.  A  transverse  posterior  in- 
Qsion  unites  the  aides  of  the  first  an  inch  below  its  ends. 
The  flap  is  dissected  up  and  the  disarticulation  completed  aa 

fore. 

Prof.  Pancoast  has  modified  tlie  operation  by  making 
ide  of  a  single  short  posterior  flap  two  small  semilunar 

itcro-latcrai  ones,  meeting  in  tlie  centre  of  the  popliteal 


S.  AmI'I'HTIOX  TIlKUL'dH  TltK  ('osDYLna.  Oval  Me- 
hod. — The  iBcision,  similar  ti  tliat  iise<l  for  <lisarticu1atioti, 
nds  in  front  three  finger-breaillhs  below  the  patella,  and 
be  joint  is  opened  above  instead  of  below  this  bone,  which 
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is  nut  included  in  tlie  flii)).     After  iliKarticulatjon  bus 
cffecteit,  tlie  posterior   sort    pnrlti   divided,  and   the 

tied,  the  condyles  are  savn  ihron_^ 
above  the  edgo  of  the  artioulur  ai- 
tiliLgc.  Or  the  shw  mnj  he  ]i|>plinl 
without  having  previouBly  ilisai- 
ticLilatcd. 

Anterior  Flap  (Carden').  Fig. 
70,  B. — "The  operation  cungists 
in  reflectiDg  a  rounded  or  semi-oral 
flap  of  skin  and  fat  from  the  fmnl 
of  the  joint ;  dividing  everything 
else  straight  down  to  the  bone; 
and  sawing  the  bone  slighilv  nUine 
the  jilane  of  the  muscles:  thits 
forming  a  flat-faced  stump  with  a 
bonnet  of  integument  to  fall  over  it. 
"The  operation  is  simple  and  is 
performed  easily  in  two  ways, 

"The  operator,  stjutding  on  the 
light  side  of  the  limb,  seizes  it  be- 
tween his  left  forefinger  and  tbuinh 
jit  the  'jpota  selected  for  the  base  of 
the  flap,  and  enters  the  point  of 
his  knife  L]o«e  to  his  finger,  bring- 
ing It  round  through  skin  and  fiu 
below  the  patella  to  the  »pot  prcewd 
by  his  thumb;  then  turning  the 
edge  downward  at  a  right  angle 
with  the  line  of  the  limb,  he  passes 
it  through  to  the  spot  where  it  finrt 
entered,  cutting  outwanl  tlirousli 
iqniiyi™,  everything  behind  the  hone.  Tte 
.HMu  «  m..  .<!....  oM.d  ^ihp  ^*P  '*  ^^^^  reflected,  and  the  ft- 
*Tgb,(^°  ""'  '  '  niainder  of  the  soft  part*  i)i\-idcd 

straight  down  to  the  bone;'  tb* 
muscles  are  then  slightly  cleari'd  upward,  and  Ihc  saw  if 
applied.     .     .     . 

'  British  Mtd.  Journal,  April  Ifi,  1804,  • 

'  '  '  '"    ind  Boll  rocuuimend  a  posterior  thin  U»p  yno  inch  long. 
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'Or  the  tlii]i  may  be  retlucleil  tirst  aii<1  the  knee  exam- 
I,  particularly  if  tlie  owrator  be  undecided  between 
rwectioii  ami  amjjutation.  In  aniputnting  through  the  coti- 
dvles,  tlie  patella  is  drawn  down  by  Hexing  thu  knee  to  a 
ngbt  angle  before  dividing  the  Hoft  parts  in  Iront  of  the 
bone:  or  if  that  be  inconvenient  the  pntella  maybe  reilectiHl 
downward.     .     .     . 

The  flap  falla  easily  over  tbc  end  of  the  bone,  and, 
■when  unit«f  to  the  posterior  integuments  by  a  few  pins  and 
mturcs,  is  di'awn  strongly  upward  and  backward  by  the 
greatly  retracted  flexors,  and  liOH  a  80tnew)iat  pui^kered  and 
rclundant  appearance  at  first.  .  .  .  Whutwcr  dressing 
be  ta£i-<I,  it  ii  of  great  importance  to  loosen  it  and  examine 
the  stinnp  early,  and  to  pn)vi(le  t-arefiilly  for  the  free  escape 
of  serum.  I  remove  the  pina  and  sutures  ut  from  twenly- 
ibur  to  forty  hours  at  furthest." 

Gr^is  Modification. — This  is  the  analogue  of  Pirogofl"s 
lodificalion  of  cyme's  amputation  at  the  ankle.  The  articu- 
lar surface  of  the  patella  is  removed  and  the  cut  surface  of 
tbc  bone  applied  against  that  of  the  femur.  The  natural 
nobility  of  the  skin  over  the  [lutella  is  preservnl,  and  the 
ttsefnlnes!!  of  the  stump  increafietl  thereby ;  but  it  not  unfre- 
qnently  happens  that  the  patella  is  drawn  upward  by  the 
ouadiiceps  femorls,  and  union  does  not  take  place  between 
toe  two  bone.s.  Gritti  sawed  through  the  femur  at  the  upper 
edge  of  the  articular  surface.  Stokes  thinks  the  chances  of 
union  between  the  patella  and  femur  are  increased  by  saw- 
Jug  the  latter  tbree-ijuarters  of  an  inch  higher.  Von  Lin- 
Iturt'  claiuis  tliat  ihe  stump  is  b<.-tter  than  that  obtained  by 
vuputation  in  the  lower  third  <rf  the  femur,  but  not  belter 
than  that  obtained  by  disarliciilution. 

A  rectangular  anterior  Hap  (Pig.  71,  A)  extending  from 
the  centre  of  the  condyles  to  the  tubera-fity  of  the  tibia  is 
narked  out,  and  dieeeeted  up  after  division  of  the  ligamen- 
tutn  patellie  ax  near  as  possible  to  its  insertion;  the  skin 
'covering  the  hack  of  the  knee  is  divided  transversely,  or  by 
lut  incision  curved  slightly  di>wiiwar<i,  the  anterior  flap 
(unieil  back,  the  synovial  mcmbriiue  separatcil  from  iu 
uitachment  to  the  femur,  and  the  bone  sawn  through  well 

'  Ciimpoml.  V.  Opornliunalelipe,  I8ii7.  |i,  ■1(11. 
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above  the  edge  of  the  articular  cartilage,  but  below  the 
medullary  canal.  The  remaining  soft  parts  are  then  divided 
from  within  outward,  and  the  vessels  secured.  The  articu- 
lar surface  of  the  patella  may  be  sawn  off  or  removed  with 


Fio.  71 


A.  Grttti's  aniputAtiori  at  the  knoo.    A'.  Linos  of  division  of  the  bone.     B.  LongMl^ 
riiirflap  Sciiillot).     li'.  Division  uf  bono.     C.  Amputation  at  lower  third  (Spenoe).    C. 

Division  of  the  Nmc      D.  Di?<4irticulution  at  the  hip. 

cutting  pliers,  and  this  step  in  the  opemtion  is  facilitated 
by  having  the  ligamentum  j)atellaD  cut  long,  so  that  it  e$R 
be  used  to  hold  the  bone  firmly. 


BPUTATION    OF    THE    THIQH. 


-t  MP  CI*  AT  I  OS  OF  THE  TllliiK. 

The  central  position  uf  tlie  femur,  and  the  abundance  of 
mtiiv  wfl  parte  have  made  it  prtssihle  to  emploj  a  great  variety 
^n!  nietboila  of  amputation,  but  the  superiority  of  the  flap 
>eration  is  now  generally  admitted,  with  certain  modifica- 
clepending  upon  the  portion  of  the  timb  selected  for 
mputation.  Thus,  in  the  lower  third  wlien  the  skin  over 
ie  patella  is  uninjured,  Teale'a  or  Garden's  method  is  to  be 
referred ;  when,  on  the  other  hand,  that  portion  of  skin  is 
mavailable,  the  long  anterior  flap,  or  Syme's  modified  flap 
ration,  should  be  used ;  and  in  ortier  to  compensate  fitr 
Be  greater  retraction  of  the  posterior  muscles  they  sbouhl 
B  cut  obliquely  iiwtead  of  tmnsTersely  in  the  fonuer  ope- 
and  on  a  lower  level  than  the  anterior  muscles  in  the 
^tter.  In  the  middle  third  the  long  anterior  flap  is  to  be 
referred.  Lateral  flaps  should  always  be  avoided  on  ac- 
rtint  of  the  tendency  of  the  bone  to  project  at  the  upper 
bgle,  drawn  forward,  as  it  is,  by  the  uclion  of  tbe  flexors 
T  tbe  tliigh  upon  the  pelvis. 

I  Tbe  muscles  are  more  abundant  on  the  inner  and  posterior 

and   this  disproportion    increasea  toward   tbe  hip. 

le  femoral  artery  will  be  found  in  tlio  posterior  flap  below 

me  mid<lle  of  the  thigb,  in  the  anterior  flap  above ;  care 

ist  bo  taken  not  to  include  the  internal  saphenous  nerve 

1  the  ligature  placed  upon  it,      Tbe  profunda  artery  lies 

:  behind  tlie  bone,  but  divider  early  into  its  branches. 

c  sciatic  nerve  lies  between  the  sliort  bfiid  of  tbe  biceps 

adductor  magnus ;  it  should  be  drawn  gently  down- 

il  and  divided  agtun  high  up. 

Sometimes  the  band  of  the  tourniquet  prevents  the  mus- 

from  retracting  sufficiently  to  allow  ibo   bone  to  be 

»red  to  the  proper  height.     Umler  such  circumstances    ■ 

•  bime  should  he  divided  wherever  it  is  most  convenient, 

pA  tlic  irxceas  sawn  ofl*  af^cr  the  vessels  have  been  tied. 

Tfrt^'a  and  Cardm'g  ntflhodM  liuve  been  sufficienllv  de- 
jribed.     (Sec  pp.  93.  130.) 

[Modijieii  -fl^  Operation  in  thi-  Lower  Third  (Syino). 
pig.  70,  C.) — Two  wjual  M^'uiiliinar  Hajw  of  skin  and  fat, 
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one  aiil«rior  the  other  jHistt'rior,  iiro  mside,  raisLn]  from  the 
fiiscia,  ami  retractiHl  iwi  ItlcIioh  further;  "  tlie  niii^a 
should  then  be  divided  rigiiC  down  tn  the  bone,  oit  a  lerel 
as  higli  an  they  aid  ex[i<Lse<l  in  front,  as  low  as  th^  ore 
exposed  hchiod."  Tlie  buDO  h  then  deatvd  anil  ssm 
through  two  inehcB  ahove  tlie  level  of  division  of  the  ante- 
rior muMcIes. 

Long  Anti-rior  Flap. — Sedillot,'  writing  in  1854,  says 
he  has  used  this  method  exohiaively  for  the  preceiUng  sevwi 
years.  Spence'  deserilies  a  method  As  first  practised  liy 
!tLim.>H^lf  in  18^)8,  and  claims  that  his  "flap  is  formed  on  a 
principle  csMenlially  different  from  that  which  regulate  the 
construction"  of  Sedillot's,  a  difference  which  is  uot  nvog- 
nizable  iu  the  descriptions,  the  length  of  the  flttp  in  acb 
case  being  equal  to  the  diameter  of  the  limb,  the  brcndth  of 
its  base  "almost  two-tbinla  of  the  circumference"  aceomliiu 
to  Sedillot,  ''fully  equal  to  one-half  the  circumforeuoe 
according  to  Spence,  itnd  the  muttcle  contained  in  it  cut  ob- 
liquely by  both,  so  that  it  shall  not  bo  too  thick.  St'dillol 
divides  the  posterior  segment  of  the  limb  tmnsvuree);. 
Siience  divides  it  obliquelj  from  without  inward,  boginniog 
two  inches  below  the  base  of  the  anterior  flap,  and  ^Mnvtim* 
takes  an  additional  inch  of  skin,  a  diifercnce  which  apprnx^ 
mates  his  method  to  Teale's.  Benjamin  Bell  also  ikwcrihe 
a  method  which  is  nearly  identical,  and  O'Hallomn  luod  • 
similar  one  in  1765,  but  his  flap  was  too  short  to  »ccoa|iIidi 
its  purpose. 

Sedillot's  description  is  as  follows  (Fig.  71,  B): 
The  flesh  of  ihe  anterior  aspect  of  the  limb  is  grasped  ii 
the  led  hand,  and  an  incision  made  through  tho  skin,  mut- 
ing out  a  flap  whose  length  is  equal  to  one-lhinl.  and  ilf 
base  to  almost  two-thirds  of  the  circumference  of  the  limb. 
The  muscles  are  then  divi<led  obliquely  upwanl  and  b«i- 
ward  so  that  tlie  flap  shall  not  be  too  thick,  the  piwtcnr 
segment  of  ihe  limb  diiidetl  transversely,  the  bone  di  *" 
iiii  inch  or  two  higher  and  sawn  through,  He  also 
the  anterior  e<lge  of  the  bone  obliquely,  tui  was 
for  the  tibia. 

'  UMrainQ  Upimtuire.  'M  editiuu,  vol.  i,  (i.  4i". 

>  Lecture* on  Surgery,  2d  edillnn,  vol.  ii.  p.  i'>'2l.  Kdinb.,  II 
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Spcna'  rec^niinends  tlie  long  antcrinr  flap  ns  espet-inlly 

Mppllcablc  to  imputation  in  tlie  lower  tluril,  anil  lie  niukes 

t  as  low  a.1  possible,  so  that  its  lower  margin  is  on  a  level 

nritli  or  below  the  patella.     Afler  disseding  up  the  skin  to 

upper  end  of  the  patella,   he  t'utf  nhliqnely  upward 

rough  the  anterior  uiascleH  to  the  bone  immediately  above 

^e  condyles  (Fig.  71,  C).     While  the  soft   parts  are  re- 

iCte<I,  and  after  the  bone  has  been  cleared  circularly,  he 

levates  the  femur  so  as  to  project  it  fiilly,  and  divides  it  two 

[ochee  above  tlie  base  of  the  flap. 


AMPUTATION  AT  THE  HIP-JOINT. 

The  affections  which  i-ender  this  mirfi  serious  operation 
lecessary  are  often  of  such  a  nature  that  the  surgeon's 
clioice  of  a  method  of  performing  it  is  greatly  resti-ictetl; 
he  must  take  his  flaps  where  he  can  get  tbciii,  and  nmst 
regulate  his  incisions  by  existing  lesions.  Moreover,  the 
problem  is  not  to  obtain  a  liap  that  will  bear  pressure,  but 
to  remove  the  limb  in  the  manner  that  involves  the  least  risk 
to  life.  This  risk,  which  has  proved  very  great,  is  due  not 
only  to  the  gravity  of  the  lesions  which  render  surgical  in- 
terference noceesary,  but  also  to  three  causes  which  origi- 
nate in  Iho  operation  itself.  These  are  loss  of  blood,  shock, 
and  scpticfcmia;  the  first  two  Leing  together  responsible 
for  about  as  many  deaths  a^  the  third. 

The  opinion,    held  by  many,  that  the  amount  of  aliock 

varied  directly  with  the  length  of  time  employed  in  remov- 

■iDg  the  limb,  led  to  the  introduction  of  operative  methods 

^paracterijied  by  estreme  lapidity  of  execution,  not    more 

Plan  tliirty  se(^oulls  being  allowed  for  the  removal  of  the 

mb  from  the  body ;  the  type  of  these  is  the  method  by  a 


MIC  anterior  fiap  made  from  within  outward  by  tran^Uxion. 

To  prevent  hemorrhage  many  expedients  have  been  em- 

bloycil:  the  same  rapidity  of  execution  ;  compression  of  the 


monil  artery  upon  the  pubis,   or  within  the  flap  by  an 

siMlAiit  who  piissi's  bis  fingers  into  the  wound  beliinil  the 

Jcnife;  ctmiprtrssion  of  the  aorta;  preliminary  ligature  of  the 

femoral  art^-ry;    ligature  of  cncli   ve«8el   when  enoountereii 

VId  tlie  wontid.     The  hcinorrhage  most  to  he  fcnr«d  is  that 
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from  the  numerous  Tessels  of  tlie  posterior  segment  of  th« 
liiigh,  for,  while  the  femora]  artery  can  usually  be  controned 
without  much  difficulty,  there  is  no  way  of  preventing  the 
flow  of  blood  from  the  others  except  by  compression  of  the 
aorta  through  the  walls  of  the  abdomen,  or  of  the  interna! 
iliat!  through  the  rectum.  The  liitter  device,  first  suggested 
as  a  means  of  hemostaais  during  operation  for  gluteaJ  luieu-. 
rism,  has  recently  been  employed  in  one  or  two  amputations 
with  success;  compression  of  the  aortn,  although  efTectu^ 
and  entirely  harmless  in  some  cases,  has  proved  dangerona 
or  impracticable  in  others'  by  exciting  peritonitis  or  inter* 
fering  with  respirtttion. 

In  a  well-written  paper  read  before  the  AcudemiedeMede- 
cine,  30th  October,  1877,  Prof.  ^'erIleuii^  reported  four 
ilisarticulations  at  the  hip-joint  performed  by  himself,  anil 
exprt'iwed  himself  strongly  in  &vor  of  "  operating  as  if  for 
the  removal  of  a  tumor,"  that  is,  by  cutting  from  without 
inward,  and  tj'ing  each  vessel  when  it  in  encountered;  by 
this  means  lie  thinks  the  proportion  of  deaths  occurring 
within  the  firat  few  hours  or  days  as  the  result  of  hemor- 
rhage or  shock  (which  last,  by  the  way,  he  thinks  is  itself 
largely  the  result  of  hemorrhage)  could  be  greatly  ilimin- 
ishcd. 

The  third  cause  of  fatal  results,  septicaemia,  was  thought 
by  Vcmcuil  to  be  engendered  especially  by  the  retention 
of  decompoBing  set^retions  in  the  anfractuosities  of  the 
wound,  a  retention  which  the  ordinary  means  of  drainage 
eiiiinot  prevent;  and  as  the  two  methods  of  dressing  wounds 
which  claim  to  prevent  decomposition  of  the  secretions, 
Liwter'B  and  Guerin's,  cannot  be  properly  applied  to  so 
short  a  stump,  Verneuil  sought  to  overcome  the  difficulty 
by  leaving  the  wound  open  and  not  placing  any  sutures,  in 
order  that  the  drainage  might  be  free,  and  also  by  dressing 
the  wound  with  some  antiseptic.  For  the  sjike  of  drainage 
he  rejected  the  anterior  flap  and  the  modified  oval  metlioda, 
and  gave  the  preference  to  the  lateral  flaps,  or,  still  better, 
the  so-called  "anterior  oval,"  in  which  the  mw  surface  iB 


I 


•  See  Krakine  Maron,  Two  nuocewfiil  Cases  of  Amputalioi 

ip-k'iiit.  N.  y  Med.  Jtu-ii.,  Dec.,  187(1. 

'  Diillelin  dc  I'Acail^mie  ic  MMecine,  IH'T,  p.  1182. 


t  tb«l 


AMPUTATION    AT   THE    HIP 


137 


I 


dintrted  forwarJ.  TLe  iln',S!-iiig  was  as  follows:  1st,  a 
hyiT  of  sniull  piect«  of  tnrbilun  covcriiif;  the  iiitirc  raw 
Vurlkce;  2il,  a  thick  layer  of  churpie  sBtiinitdl  witli  tui 
tantiseptic  solation,  alcohol,  carbolic  acid,  or  camphor ;  3d, 
•  layer  of  cotton  batting  covereil  with  oil  $Jlk,  and  a  simple 
retaining  bandage.  The  cotton  is  tumol  bai^'k  t^evLTal  times 
daring  tlie  dny,  and  the  lint  tnoistcntil  with  the  disinfecting 
solution. 

The  position  of  the  joint  may  be  determined  by  that  I'f 
tiie  anterior  inferior  spine  of  the  ilium,  which  is  three- 
qnartera  of  an  inch  above  its  upper  margin. 

Anierior  Oval  Method  (V cm  mil'). — The  patient  having 
beon  ansstbetized  aud  placed  upon  the  tJible,  an  Esiuarch'a 
clastic  band  is  applied  from  Uie  toes  as  fitv  upward  as  is 
allowed  by  the  nature  of  the  lesion  and  the  line  of  the  pro- 

1.  An  iacision,  beginning  a  finger's  breadth  below  Pou- 
part's  ligament,  is  carried  down  along  the  course  of  the 
femoral  artery  for  abont  two  Inches;  thence  outward  and 

■downward,  crossing  the  great  trochanter  near  its  base,  to 
the  gluteal  fold:  thence  transversely  along  this  fold  to  the 
inner  side  of  tlie  thigh,  and  tlience  ob]ii(UL'ly  upward  two 
(nil  finger-breadths  bekiw  the  gen  i to-crural  fold  to  the  point 
where  it  diverged  from  the  line  of  the  artery.  The  incision 
ghonld  involve  oidy  the  skin  and  the   cellular  tissue;  any 

.TMsels  that  are  divided  should  be  immediately  tied. 

2.  The  sheath  of  the  vessels  is  opened,  the  artery  isolated 
and  denude<l,  and  its  point  of  bifurcation  determined.     A 

is  then  applied  methodically  to  the  vessel  above 
tlie  origin  of  tlie  profunda,  and  a  second,  lower  down, 
including  both  branches  in  magee,  and  the  artery  divided 
between  them.  The  femoral  vein  is  also  carefiitly  donuderl 
and  divideil  between  two  ligatiires  at  about  the  same  level. 
Vemeuil  considers  the  ligature  of  the  femoral  vein  indis- 

ible,  but  it  mnst  be  done  with  the  utmost  cure  and 
I,  in  order  that  the  phlebitis  may  remain  limited  to 

■11  a  porUon  of  the  vessel  us  possible. 

The  incision  is  ciirrie"!  liowu  through   the  miuwies, 


■  BuIIoUd  de  lAcfldemiu  Ju  H6Jccin< 
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beginning  on  cither  the  outer  or  inner  side,  ae  is  most  eon*  I 
venient;  on  llie  inner  side,  after  having  cut  tliroiigli  tha-^ 
adductors  at  the  junction  of  their  fleshy  and  tendinous  por- 
tions, Beel£_  and  tie  the  obturator  vessels,  divide  the  pectineus 
and  psoas  on  a  line  with  the  neck  of  the  femur,  and  secure  all 
the  bleeding  points.     On  the  outer  side,  divide  the  sartorius 
and  the  fascia  lata,  and  then  adduct  the  thigh  so  as  to  throw  , 
the  great  trochanter*  forward  and  facilitate  the  division  of  \ 
the  muscles  attached  to  it. 

4.  Open  the  articulation  in  front  and  divide  the  posterior 
portion  of  the  capsule  as   chse  as  possible  to  the  femur, 
togetlier  witli  the  renmining  tendons  that  are  inserted  in  the  | 
great  trochanter. 

5.  Division  of  the  posterior  segment  of  the  limb.  De- 
press the  thigh  heyond  the  horder  of  the  table,  sf)  as  to  ' 
make  the  wound  gape  widely,  and  divide  the  remainder  of  i 
the  atlductors  and  the  muscles  attachwl  to  the  ischium  with  f 
gentle  strokes  of  the  knife,  tying  each  vessel  when  it  is  I 
recognizeil  or  divided.  It  is  well  also  to  resect  the  t'xtre-  ] 
mitj  of  the  sciatic  neiTC. 

The  resulting  wound  is  conical  and  gapes  widely,  for, 
notwitlistanding  the  laxity  of  the  tissues,  there  is  not  enough 
material  left  to  allow  the  sides  of  the  wound  to  be  brought 
together  without  undue  tension,  if  the  surgeon  should  wish 
to  do  so.  Yerneuil  considers  this  a  positive  advantage,  for 
not  only  does  cicatrization  ^o  on  rapidly,  hut  septiciemia  is 
less  likely  to  occur  in  a  well-exposed  wound  from  which  the 
secretions  escape  freely. 

Oircular  Method. — The  patient  lying  upon  his  back  with 
his  thigh  overhanging  the  end  of  the  table,  a  circular  inci- 
sion is  made  through  the  nkin,  six  inches  below  the  anterior 
superior  spine  of  the  ilium,  the  skin  retracted,  and  the 
muscles  divided  successively  at  higher  levels,  until  the  femur 
is  reached.  The  capsule  is  then  divided  in  front  and  on 
the  sides,  close  to  the  edge  of  the  cotyloid  cavity,  the  bead 
of  the  femur  dislocated  forward,  the  knife  passed  behind 
it,  dividing  the  ligamentum  teres,  the  remainder  of  the  cap- 
sule, and  the  muscles  attached  to  the  nock  and  trochanter. 

Antt-rior  Flnv.-^Vhe  position  of  the  patient  being  the  1 
same,  and  the  tbigli  slightly  Sexed  and  abducted,  the  point  ] 
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a  long  amputating  knife  is  entered  midway  between  tlie 
tcTJor  superior  spine  of  the  ilium  and  the  top  of  the  {^reat 
chanter  and  passed  inward  and  backward  to  a  poinl 
E  inch  below  and  in  front  of  the  tuberoBity  of  the  inchium, 
itiaa  the  anterior  surface  of  the  neck  of  the  femur,  and 
■tainly  opening  the  ca.psule  of  the  joint  if  ita  edge  is 
ept  turned  obliquely  toward  it,  (The  direction  may  be 
•versed  for  the  right  thigh,  the  knife  being  entered  on  the 
iner  side.) 

A  well-rounded  flap  ending  at  the  junction  of  the  up])er 
ad  middle  thirds  of  tbc  thigh  is  then  uut  with  rapid  saw- 
ig  movcmcntH  of  tJie  knife,  aud  reflected  upward.  The 
mb  is  forcibly  depressed,  and  if  the  capsule  hjts  been  well 
ivided  this  movement  will  throw  the  head  of  the  femur 
irward  out  of  the  socket;  if  not,  a  single  cut  with  the 
nife  across  the  head  of  the  bone  will  free  it.  The  leg  is 
lea  n>tat«d  inward  so  as  to  bring  the  trochanter  forward, 
»  surgeon  passes  the  knife  behind  the  head  of  the  bono 
nd  cutfl  a  short  posterior  ilap  from  within  outward. 
Prof.  Van  Buren  divided  the  posterior  segment  from 
itliout  iuwanl  by  a  sweep  of  the  knife  as  in  a  circular 
mputatton,  aud  then  disarticulated  and  divided  the  rotator 
loscles  with  a  scalpel. 

In  the  flap  operation  by  transfixion  the  assistant  who 
lompresses  the  artery  against  the  pelvis  with  one  hand 
'loiild  follow  the  knife  with  the  other,  and  gruap  the  vessel 
I  the  flaji  between  his  fingers  aud  thumb,  and  his  control 
r  it  should  be  such  that  the  surgeon  can  give  his  attention 
rat  to  securing  the  numerous  vessels  of  the  posterior  aeg- 
icnt,  the  bleeding  from  which  may  be  partly  checked  by 
(reasure  with  dry  sponges  or  cloths  while  (he  ligatures  are 
leing  applied.  Or  the  bleedine  points  may  be  caught  up 
pidly  with  artery  forceps,  and  the  ligatures  not  applied 
itil  ai^r  all  have  been  thus  secured. 


MmUJUd  Oval  Method.  Fig,  71,  i>.— The  patient  is  laid 
n  his  ftide,  his  hips  at  the  foot  of  the  table.  A  straight 
icision  three  inches  long  Is  begun  one  inch  above  the  sum- 
jt  of  tlio  great  trochanter,  and  carried  along  its  posterior 
}rdGr,  and  a  circular  incision  is  then  carried  from  tlie 
ifrer  end  of  the  first  around  tlic  thigh,  pulsing  three  inches 
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below  the  tuberosity  of  the  ischium.  These  incisions  should 
interest  the  skin  only,  their  borders  should  hv  dissected  up 
for  about  an  inch,  and  the  muscles  of  the  outer  asjKHJt 
divided  obliquely  upward  toward  the  joint.  In  front  this 
division  shoukl  not  be  carried  bevond  the  outer  ediie  of  the 
rectus  muscle,  but  posteriorly  it  should  be  as  extensive  as 
possible  and  close  to  the  bone. 

The  thigh  being  flexed  and  adducted,  the  capsule  is 
opene<l,  first  longitudinally  on  the  finger  as  a  guide,  then 
forward  and  backward  along  the  cnige  of  the  cotyloid  cavity, 
the  head  of  the  f^jmur  dislocate<l  backward  and  outward,  the 
knife  passed  around  it  and  brought  down  along  the  inner 
side  of  the  bone  nearly  to  the  level  of  the  circular  incision, 
and  then  made  to  cut  its  way  rapidly  out  on  the  inner  side. 


EXCLSION  OF  JOINTS  AND  HO-NES. 


Exrisi'iS  of  a  joint  may  l>e  (1)  comphti'  or  (2)  purtinl. 
In    tlie   former  cast'  tlie   articular  ends  of  all    liie   IjootH 

miiosiiig  it  are  removed;  in  tlie  latter,  one  or  more  iire 
It-taiucl.  Again,  |>artial  excision  may  CfinHlst  of  (I)  jmr- 
tinl  or  (2)  tola!  resection  of  tbt-  articular  end  of  one  of  llie 
Wcmlicrs  of  tbe  joint.     The  former  is  always  unadvi.«ali!e  ; 

I  latter,  to  wliicli  Oilier'  lias  giien  the  name  of  ti'iiii- 
ortii-ttlar  rete-'tion,  has  given  good  results  in  traum&tiu 
:»M%  and  of  late  also,  nndcr  antiseptic  treatment,  in  luber- 
eiil'iux  afToctious  when  llie  diaea-se  ifn  still  restricted  to  a  por- 
tiou  of  the  bone  nnd  capsule. 

Excision  of  a  bone  may  he  total  or  partial,  and.  in  the 
iease  of  the  long  bones,  with  or  without  eilher  or  both  epi- 

pIlVBCil. 

fhe  term  resection  is  often  employed  as  a  synonym  of 
excision.  In  the  narrower  sense  it  rt^fers  to  the  removal  of 
I  portion  of  a  bone,  including  however  ita  entire  tliickness; 
Wtu«.  »  joint  is  excised  by  the  resection  of  the  hones  com- 
[pofiing  it. 

JointA  are  excised  on  account  of  injury,  disease,  or  an- 
diylosis  in  a  faulty  position;  and  with  tbe  object  of  obtain- 
ng  a  movable  joint,  as  in  the  up]K-r  extremity,  or  anchylosis 
»  at  the  lineo  and  ankle.  The  operative  procedures  may 
nuT  with  these  causes  and  these  objects.  Thus,  when 
mniylosis  is  sought  for,  the  division  of  the  muscles  and 
ndons  about  the  joint  is  of  no  special*  moment ;  but  if  the 
joint  is  to  be  reestablished,  the  muscles  which  control  its 
Dovements  must  not  he  disablc-d.     In  any  case  the  main 


>  I«  So«.  de  Cbirurgie,  ISTS. 


4lh   fSHl'm.  187:^.  p.  234,  miil   Rnll. 
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bloodvessels  an<l  tiorvt^  must  be  rcHpccU>d ;  tlie  in^^isions,  I 
wbcnevor  {ii-acticable,  slioiild  be  parallel  to  the  long  axis  ofl 
the  limb ;  and  when  it  is  necessary  to  divide  a  t^'ndon  or  I 
muscle,  tile  line  of  section  ^hcmld  bo  oblique  rather  than! 
transverse,  so  as  to  favor  reunion. 

The  incisions  should  bo  sulfieiontly  free  to  allow  the  bone" 
to  be  thoroughly  inapected  with  a  view  to  the  removal  of  ' 
all  the  diseased  portion.     It  is  better  to  make  a  clean  divi- 
sion with  the  saw  than  to  remove  the  bone  piecemeal,  but 
the  use  of  the  gouge  is   proper  for   liie   removal    of  small 
circumscribed  areiw  of  disease  found  upon  the  surfaces  of  ., 
section.     R4>ug!ioning  of  the  outer  surface  of  the  bone  duo 
to  healthy  plastic  processes  must  not  be  mistaken  for  caries. 

The  synovial  membrane  in  traumatic  and  non-tuberculous 
suppurative  cases  does  not  require  special  attention ;  in 
tuberculous  cases  and  when  much  thickened  it  should  be  cut 
or  Hcniped  away  so  as  to  remove  such  foci  of  infection  as 
may  exist  within  its  wall  or  in  the  fungous  granulations  on 
its  surface.  When  anchylosis  is  sought  for,  as  at  the  knee,  | 
it  is  prudent  to  diB.wct  out  the  sac  entirely.  If  any  portJon 
18  noceasarily  left  the  destraetion  of  the  foci  should  be  sought 
by  tliorough  scraping,  washing  with  a  solution  of  chloride  of 
zinc,  1  to  30  or  40,  or  of  corrosive  sublimate,  1  to  1000,  or 
by  the  actual  cautery. 

The  propriety  of  retaining  th?  periosteum  is  still  a  sub- 
ject of  discussion,  and  one  in  which  the  decision  will  pro- 
bably vary  with  the  articulation  and  the  circumstjinces  of 
the  case.  Certain  facts  liave,  however,  been  already  estab-  . 
lished.  Its  retention  is  a  safeguard  against  injury  to  I 
neighboring  tissues  during  the  operation ;  after  excision  of 
a  bone  it  gives  firmness  to  the  cicatrix,  diminishes  the 
shortening  of  the  limb,  and  insults  the  proper  attachment 
of  the  muscles;  and  in  the  cose  of  an  articulation,  if  its 
relations  with  the  capsule  are  maintained  (periostfo-capsular 
excision),  it  favors  the  reproduction  of  the  joint  with  arti- 
cular cartUagcs  and  ligamentary  support.  On  the  other 
hand,  the  reproduction  of  bone  is  not  always  desirable,  and 
may  he  excessive  or  irregular,  unduly  limiting  the  mot' 
of  the  joint,  or  even  causing  anchylosis :  and  finally, 
bruising  received  by  the  periosteum  during  the  opcratioD  J 
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innj'  i'»u)«c  il  l.ri  KliMigli, 
i-iilin^ly. 

Von  Langdiibi-ck'  lia»  shown  that  in  excision  of  tlic 
shoulder-juint  it  Is  of  the  utmost  importance  to  preserve 
tlie  relnli'ins  uf  tim  periosteum,  the  cnpsule,  aii<(  the  tendons 
(if  the  eajMuliu-  miist'li^,  but  in  all  other  Joints,  except  per- 
lia|»  the  liip,  the  importance  is  not  so  great,  or,  at  le&st,  so 
well  e«)1abli8he<I.  Complete  restoration  of  the  shoulder- 
joint  and  reeatabliahment  of  the  control  of  the  muscles  over 
it  has  never  been  accompliehed  except  by  the  subperiosteal 
method.  The  periosteum  can  bt?  removed  without  difficulty 
except  when  il  is  actively  inllaiii«d ;  its  connection  with  the 
bone  is  very  slight  in  vnMS  of  chronic  osl^iti.'*  and  synovitis. 
The  tendons,  on  the  other  hand,  are  so  firmly  attached  to 
tlie  bone  that  the  elevator,  or  rugine,  is  sometimes  iusnffi- 
^ent  to  reinovo  them  properly,  and  the  knife  must  then  be 
I  vsed,  its  edge  being  kept  as  close  &s  possible  to  the  bone, 
f  Von  Langenheck  goes  so  far  as  to  say  that  the  success  of 
t  periosteo-capsular  excision  depends  in  great  part  upon 
lie  proper  alternation  in  the  us«  of  the  knife  and  elevator. 
Vogi  and  Kirnig  strongly  recommend  that,  instead  of 
spanning  the  tendons  and  ligsments  from  the  bone,  the 
lattor  should  be  cut  through  with  a  chisel  so  as  to  le4ive  a 
ibell  attached  to  the  soft  parts.  In  cliildren,  where  the  cpi- 
ihyseti  are  atill  cartilaginous,  this  section  can  be  made  with 
Bie  knife. 

Excision  of  single  bones  may  bo  reijuired  on  account  of 
^jni^  or  disease.  The  latter  is  by  far  the  most  common 
_  iiaiwe,  and  iU>  most  common  examples  are  cartes  of  the  small 
ii|M>ngi|-  bones  and  necrosis  of  the  long  ones  due  to  acute 
osteomyelitis  or  periostitis.  The  incisions  should  be  made 
from  the  side  where  the  coverings  of  the  bone  are  fewest 
and  of  least  im|iortance ;  the  periosteum  should  be  lefl  be- 
Iiiod,  and  all  the  diseased  bone  shouhl  be  removed.  When 
the  entire  siiaft  of  a  b')ne  has  I>ecome  nccrfitic,  it  must  be 
_  divided  with  the  chain  saw  or  cutting  pliers,  and  each  piece 
nolled  or  cut  away  fmm  its  epiphysis. 

An  instrument  recently  (1884)  invente<l  in  Kngliind,  and 
iftUed  an  exieclor  (Fig.  72),  promises  to  be  of  groit 
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as  a  subBtitute  for  the  keyhole  or  chain  saw.     My  fxiM-rience 
with  it  is  limited  but  very  favorable. 

The  term  fi'idemvnt  de  Voa  has  been  given  by  tlie  Fivnob 
writers  to  a  procedure  upon  wbicli    Sedillot   atteoiptcd  ui 


u^titblish  u  method  of  treatment.  It  t'onj^isb*  in  the  retnoril 
by  the  gouge  of  all  the  centrui  portion  of  a  curiuiiH  HpoQgv 
bone,  iin  epiphysis,  or  fven  the  shaft,  leuving  onlj  the  pr»- 
Bumably  healthy  shell  attaclied  to  the  |)eriogteuni,   Altliongti 
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has  proved  faulty  as  a  method,  it  is  a  useful  adjunct  to 
icisioti. 

In  cutting  Uowd  upon  carious  bone  or  a  Heqaesti'um  it  is 
ell  to  keep  a  probe  in  the  sinus  leading  to  it,  as  it  is  some- 
w  very  difficult  to  find  the  hole  in   the  bone  after  the 
I  hart  bcffiii  to  flow. 


MAJOR  AIITICUWI'IONS. 

KXCISION  UP  TUB  SHOULDEa-JOINT. 

Aa  formerly  poHbrmed,  exoision  of  the  shoulder-joint  was 

,  ofirratiuD  the  results  of  which,  to  quote  Hulnie.s,'  weiv 

probably   inferior — certainly   not    superior — to    lhci.se   of 

tural  anchyiowis."     If  ancfiylosis  did  not  follow,  the  joint 

s  loose,  under  slight  control,  and,  :il  the  best,  could  not 

mtseii  above  the  lioriRonlfll  line.     Oilier'  and  Von  Lan- 

nbeck,*  however,  have  shown  tliat  the  ptTiosteo-capBular 

ilhod  funtishes  a  much  larger  measure  of  success.     In  a 

w  operal^n]  upon  by  the  former  wheru  four  inches  of  the 

neruM  was  removed,  the  ultimate  shorUming  waa  only  half 

inch,  and  the  motions  were  tjuitc  full;  and  the  latter 

Bports  several  cases  in  which  the  arm  cnuld  lie  raised  to  the 

ertical  line,  and  the  control  of  the  limb  wa«  perfect,      In 

D  of  Vou  Langenbeck's  cases  the  operation  was  undertaken 

n  (ux'ount  of  gunshot  injury. 

A»  the  capsular  musclos  arc  attochol  to  the  greater  and 

ecT  tuberosities,    tlie   capiiiulv   and    periosteum   must  be 

irided   between  these  two  bony  prominences,  that  is,  in 

din-ction  of  and  near  to  the  tendon  of  the  long  bead  of 

biceps.     An  anterior  incision  beginning  at  the  acromio- 

id  triangle  is  the  best  one  for  this  [lurpose,  and  has, 

OR'Over,  the  advantage  of  sparing  the  posterior  circumflex 

rt«ry  mid  nen-e.     The  cephalic  vein   lies  in    the   groove 

Kwcen    the  deltoid  and  pectoral  muscles,  and  is  avoided 

f  making  the  incision   incline   outward.     When  the  soft 

>  Suruvry,  i 

*  TnitA  <Je  la  lUiien^rmlioii  de>  Ua, 

rticulklionm.     18)17. 

~  Archlv  fur  Kllniiehe  Chirurgle,  1S74,  vol.  i 
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jiui'ts  are  mudi   tUickened  anil  con ijoti dated,   this  inciBiot 
needs  to  be  Biip[tlenieiitt.'(l  hy  ii  short  transverse  one  (F 
73,  B)  running  outward  from  ibt  iipjicr  end  fiaiitllel  to  a 
just  below  the  edge  of  llio  acromion,  divitling  the  fibres  of 
the  deltoid  transversely  in  its  course ;  sonietimcB  the  condi- 
tion of  the  imrts  is  such,  and  the  xinusos  so  placed,  that  a 
largL-  external  flap,  with  i\s  biksc  direet^'d   upward,  has  to 
he  made  by  a  liiangiiliir  or  c-uned  incision,  and  mised  up  ] 
so  as  freely  to  expose  the  outer  aspect  of  tbe  head  of  the  I 
humerus.     In  any  ciisc  the  trunk  of  the  piwierior  circumfieX  I 
artery  should  be  spared.     It  is  nnhedded  in  loose  cellular  | 
tissue,  and  when  cut  may  retract  so  far  that  a  ligature  can- 
not easily  be  placed  upon  it. 


The  condition  of  the  glenoid  cavity  seems  to  affect  the 
prognosis  seriously.  In  eight  fatal  cases  collceted  by 
ilo^es,'  it  liad  been  interfered  with  in  all  hut  one.  Con- 
sequently it  should  not  be  touched  unlesi4  actually  diseased, 
and  the  interference  should,  if  possible,  be  limited  to  the 
use  of  the  gouge. 

Sjwnce  makes  a  counter-opening  behind  fur  drainage, 
but  this  seems  la  be  UDneces.snry. 

Operation  (Oilier).  Fig.  73. — The  arm  k  abducted  and 
rotated  inward.     The  point  of  the  knife  if  entered  at  the 
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beak  of  tho  coracoid  process,  and  carriod  fimr  inclies  down- 
ward and  oiitwant  in  llie  general  direction  of  tlie  fibres  of  ' 
the  deltoid,  or  be  much  further  as  may  be  necessary.  The 
incision  thus  made  will  be  external  to  the  inner  border  of 
the  deltoid,  and  should  comprise  all  the  tissues  down  to  the 
bone. 

The  edges  of  the  wound  are  held  apart  with  retractors, 
and  the  eapsulc  and  {)erioBteum  are  divide<l  along  the  outer  ' 
eiigi"  of  the  tendon  of  the  long  lieail  of  the  biceps  and  the 
bicipital  groove  to  the  full  extent  of  the  external  incision. 
The  outer  edge  of  the  incision  is  raised,  and  the  periosteum, 
together  with  the  capsule  and  tendons  of  the  muscles  inserted 
upon  the  greater  tuberosity,  is  carefully  detached  with  the  i 
elevator  and  knife,  while  an  asrastast  rotates  the  arm  inward  1 
to  increase  the  extent  of  and  facilitate  the  dissection. 

The  t«ndon  of  the  biceps  is  then  raised  from  its  groove 
and  held  out  of  the  way,  the  arm  rotated  outward,  and 
the  periosteum,  capsule,  and  tendon  of  the  subscapular  dis- 
sected off  in  the  same  way  on  the  inner  side. 

The  head  of  the  humerus  is  then  dislocated  forward,  the 
posterior  attachments  of  the  capsule  separated  with  tho 
elevator  or  knife,  the  periosteum  peeled  off  the  posterior 
face  of  the  neck  and  shaft  of  the  humerus,  and  the  bone 
sawn  through  transversely  with  an  ordinary  or  a  chain 
saw. 

If  the  articular  surfncc  of  the  glenoid  cavity  is  affected, 
it  must  be  scrap<.'d ;  if  the  bone  itself  is  diseased,  it  should 
be  gouged  out  until  healthy  bleeding  bone  is  reached,  or 
the  necK  may  be  cut  through  with  strong  cutting  pliers  after 
removal  of  its  periosteum. 

Von  Lonf/eiifieik's  mrthod  differs  slightly  from  the  above. 
He  beeins  his  incision  at  the  anterior  border  of  the  acro- 
mion just  outeide  of  the  oeroraio-clavicular  junction,  and 
carries  it  directly  downwai-d,  the  arm  being  so  held  as  to 
bring  the  outer  condyle  of  the  humerus  in  front.  This 
sacrifices  the  inner  fibres  of  the  deltoid  by  severing  their 
nervee.  He  carries  the  incision  through  the  muscle  down 
to  the  capsule  anil  hone,  then  raises  with  prongml  forceps 
the  sheath  of  the  tendon  of  the  biceps,  which  presents  in  the 
line  of  the   incision,  and  opens  it  carefully  from  without 
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inward.  An  soon  as  the  sliining  t«ndon  is  seen  lie  slil 
the  sheatli  throughout  the  entire  length  of  the  incisioi 
opening  the  mpRule  t^uite  up  to  the  acromion,  and  exposing 
the  articular  end  of  the  humerui^  with  the  tendon  lying 
upon  it. 

He  then  raises  the  periosteum  on  the  inner  aide  until  the 
lesser  tuberosity  is  reached,  lays  aside  the  elevator,  and 
peels  off  the  tendon  of  the  subscapular  with  knife  and 
pronged  forceps,  taking  the  gi-eatest  pains  to  maintain  its 
relationti  with  the  capsule  and  periosteum.  After  this  dis- 
section has  been  carried  as  far  as  possible  on  the  inner  side, 
he  lifts  tlie  tendon  of  the  biccpa  from  its  sheatli,  carries  it 
inward,  drops  it  into  the  joint,  and  denudes  the  bone  ou 
the  outer  aide  with  the  same  precautions,  u(^ing  the  knife 
instead  of  the  eleviitor  to  detach  the  capsule,  tendons,  and 
ligaments.     The  rest  of  tlie  operation  as  above. 

If  only  the  articular  head  of  the  boue  is  to  be  resected, 
near  the  upper  end  of  the  tuberosities,  there  is  no  perios- 
teum to  be  remiivcil.  The  ligiimentouB  and  must^idar  at- 
tachments are  (ippn)aclied  from  within  the  joint,  and  the 
bone  divided  with  the  chuin  or  keyhole  siiw,  without  raising 
it  from  ils  place. 

■  J?y  a  Transverse  Immon.  (N^laton,  Pen-in.) — A  trans- 
verse incision  three  and  a  half  or  four  inches  long  is  made 
paralk'l  to  and  half  an  inch  below  the  edge  of  the  acromiun, 
beginning  in  front  between  it  and  the  coracoi<l  process.  The 
fibres  of  the  deltoid  are  divided  close  to  the  acromion,  and 
by  their  retraction  expose  the  capsule  largely. 

The  capsule  is  divided  along  the  outer  edge  of  the  tendon 
of  the  biceps,  and  then  transvereely  in  the  direction  of  the 
external  wound ;  the  bone  is  ajiproached  and  denuded 
through  this  opening,  and  the  operation  completed  as  before. 

The  vessels  and  nerves  arc  well  protected  hy  this  method, 
hut  it  is  very  difficult  of  execution. 

Excision  of  the  Head  of  the  Scapula. — When  the  disease 
is  confined  to  the  glenoid  cavity  and  the  neck  of  the  scapula, 
the  affected  parts  can  be  removed  by  a  longitudinal  posterior 
incision  extending  fi-om  the  base  of  the  acromion  to  tlie  fold 
of  the  axilla. 
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EXCISIO.V  OF  THE  EI. BOW-JOIST. 

Partial  excision  of  the  etbow-joint  for  disease,  even  when  I 
the  portions  left  behind  are  entirely  healtJiy,  is  more  dan-' 
gerous  and  give^  aa  a  rule  less  aatiafactory  tl'SuIis  than  com- 
plete excision.     The  humerus  should  be  sawn  through  at  or  1 
just  above  the  e]>icond_vles,   tlie  ulna   at  the  base  of  the  i 
coronoid  process,  and  the  iwlius  througli  its  neck.     The 
extent  of  the  disease  may  make  it  neceasary  to  surjiass  these 
limits,  but  the  result  will  then  be  less  perfect,  and  in  any 
case  every  effort  should  be  made  to  prenerve  the  continui^ 
hetweeu  the  perioateum  and  tlio  tendona  of  the  brachialis 
anticus  and  biceps  so  as  to  provide  for  future  fiexion  of  the 
forearm.     An  exception  to  the  rule  of  total  excision  may  be 
found  in  the  preservation  under  some  eircuroatances  of  all 
tlio  olecranon  except  its  articular  surface ;  the  joint  thus 
obtained  is  firmer,  and  active  exten.'^ion  more  powerful. 

Reproduction  of  bone  takes  place  leas  completely  at  the 
elbow-joint  than  at  any  other  of  the  majoi-  articulations,  and-, 
consequently  the  greater  the  amount  removes!  the  greats  4 
the  danger  of  the  formation  of  an  imperfect,  loose,  and  m-  | 
efficient  joint,  even  when  the  subperiosteal  metho<l  lias  beoij 
thoroughly  carried  out.  Von  Langenbeck'  removed  fooi 
and  a  half  inches  of  the  humerus  and  two  inches  of  1' 
ulna  subperi osteal ly  in  a  case  of  gunshot  injury,  and  aaya^ 
the  result  was  the  worst  he  ever  saw,  the  connection  be- 1 
tween  the  arm  and  forearm  being  so  very  loose  that  the  1 
patient  was  obliged  to  use  a  supporting  brace,  by  the  aid  of  | 
which  he  was  able  nevertheless  to  make  excellent  use  of  bia  f 
hand.  Ordinarily  anchylosia  is  to  be  preferred  to  a  very  J 
loose  joint,  ' 

In  cases  of  gunshot  injnry  Von  Langenbeck  and  Oilier 
ri'move  as  little  as  p0B.siblc,  making  a  partial  (semi -articular) 
excision  when  eithei-  the  humerus  or  the  bonca  of  the  fore- 
arm alone  arc  injured.  Tlie  English  authors  think  the 
danger  in  cases  of  excision  ffir  disease  is  rather  of  removing 
too  tittle  than  too  much,  and  recommend  that  the  humenu  J 
be  sawn  through  above  the  condyles. 

I  Loe.  cit,  p.  443, 
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Ab  the  joint  ia  covered  anteriorly  with  soft  (tarta,  Amon^ 
which  lie  nearly  all  the  principal  wtpries  and  nerves,  taA 
is  almost  8ubcut«neou8  posteriorly,  it  must  he  approacjied 
from  the  latter  side,  and  the  incisions  must  be  made  wirh 
especial  reference  to  the  safety  of  tlie  ulnar  norve.  where  il 
runs  between  the  olecranon  and  the  cpltrochlear.  The  orig- 
inal method,  and  the  one  used  almost  exclusively  for  iimdj 
yenrs,  was  the  H-incision,  composed  of  two  longitudinal  in- 
cisions connected  midway  by  a  transverse  one  crossing  tbe 
tip  of  the  olecranon.  It  has  the  disadvantage  of  dividing 
the  ulnar  nerve  or  exposing  it  in  the  wound  during  the 
period  of  su])puration,  and,  having  been  Buperscdwl  by  lea 
complicated  ones,  does  not  need  to  be  descriWil. 

Although  excellent  joints  have  been  obtAineil  by  ihe  oW 
operations  the  preference  should  be  given  to  the  modem 
subperiosteal  method,  not  only  on  account  of  the  grwiK 
certainty  of  the  re  establishment  of  a  useful  limb,  but  al^' 
because  the  danger  of  diffuse  inflammatioD  and  pumlenl 
infiltnitiou  is  much  less  when  it  is  employed.  These  dangiii 
are  greater  at  the  elbow  than  at  any  other  joint,  except  dir 
hip,  and  secondary  amputation  is  more  frequently  rwinire']. 

The  other  methods  have  been  deviaeii  with  the  view  of 
sparing  the  ner^e,  preserving  the  attachment  of  the  trio^ 
and  the  continuity  of  the  lateral  ligaments  with  the  jieriw- 
teum,  and  facilitating  the  operation.  Although  the  et-ntnl 
longitudinal  incision  has  been  extensively  used  the  p^tfe^ 
ence  seems  now  to  be  due  to  methods  of  approach  from  ilw 
radial  side,  such  as  Oilier 's,  N^lalon's,  and  Hueter's. 

Central  Longitudinal  Tneiaion.    Fig.  74.  A.     (Von  ttt-  J 
genbeck.) — The  forearm  being  slightly  flexed,  a  longitudhul  J 
mcisiou  3^  inches  long  is  made  a  lit^e  to  the  inner  sidftf  I 
the  median  line  of  the  triceps  and  ulna,  and  carried  down  t»  I 
the   bone.     The  inner  edge  of  the  divided   ]>erioBteuiii  »  I 
raised  from  the  ulna,  the  corresponding  half  of  the  ten't"*  [ 
of  the  triceps  detached  with  il,  and  the  dissection  continw)!  J 
toward  the  internal  condyle,  the  knife  being  kept  constsntit  I 
against  the  bone,  and  the  flexion  of  the  arm  inrreascd  M 
tlie  dissection  advances.     As  the  epitrochlea   is  upproacM 
tlie  greatest  care  is  needed  to  preserve  the  cooaectiaik^' 
tween  the  periosteum,  the  muscular  attuchments,  i 
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internal  lateral  ligament,  and  it  majr  be  ueceasary  to  pro- 
long tlic  finit  incision  upward  ao  a«  to  get  more  room. 

After  the  inner  half  of  the  joint  has 
thu»  been  laid  o[ien  and  the  epitiochlea 
bared,  the  soft  ]>arte  are  replaced  and  n 
similar  disseetion  made  upon  the  outer 
cide  with  the  name  precautions. 

The  humerus  is  then  dislocated  buck- 
irard  through  the  wound  and  sawti 
through  at,  or  ae  near  as  possible  to,  the 
epicondvles,  according  to  the  lt«ion.  If 
the  condition  of  the  soft  part*  does  not 
■llow  of  this  projection  of  the  liumenis 
the  chain  or  keyhole  siiw  must  be  used. 

The  ulna  is  then  cleaned  circularly  as 
fer  as  necessary  and  sawn  ihrouph,  and 
the  bead  of  the  radius  removed  with  the- 
luw  or  cutting  pliers. 


Ollier't  Method.'  (Fig.  74.  «.)--The 

forearm  ia  slightly  flexed,  and  an  incision     ^     ^^  ^^ 

is  commenced  two  inches  abort-  the  tip  i^^  s.  oinor 
of  the  olecranon  on  the  outer  side  of  the 
snn  at  the  interstice  between  the  triceps  and  tiiupinator 
longns.  This  incision,  involving  the  skin  only,  is  carried 
downward  to  the  cpicondylc,  llieuce  downward  und  inward 
in  the  lino  of  the  upper  border  of  the  anionieu^  to  the  ole- 
cranon, and  tliencc,  ihe  point  of  the  knife  touching  the 
bone,  directly  downward  ^ong  the  inner  side  of  the  poctfi- 
rior  aspect  of  the  ulna  for  one  or  two  inches. 

The  &ficia  is  thou  divided  in  the  line  of  the  incision,  und 
tile  interstice  between  the  tricejK?  on  one  side  and  the  nupU 
SBtor  longus,  radial  extensor,  nud  anuoua'us  on  tho  other, 
followed  iliiwn  to  the  capsule  and  bone.  The  capsule  is 
opened,  nnd  tlie  humerus  denuded  on  its  anterior  and  poste- 
rior fates  as  far  inward  at;  possible,  euro  being  taken  to 
maintain  the  relations  of  the  muscular  and  ligamentary 
attach  men  Is. 

The  tendon  of  the  triceps  and  the  periosteum  of  the  ulna 

■  Tralld  <ir  \a  li^iD«rnlioii  dua  Oa,  ], 
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ui-G  iifxt  det]U'he<l,  aud  in  separating  tho  former  it  is  li 
to  begin  inside  the  joint  at  the  free  edge  of  riie  olecra 

The  denuditti(in  of  the  external  eood^le  and  tuberotul^ 
the  humerus  is  then  eomploted,  and  the  oxtemal  lata 
ligament  entirely  detached,  the  forearm  flexed  on  its  i 
side,  and  the  end  of  the  humerus  dislocated  outward  into  dw^^ 
nound,  thus  rendering  the  difiieult  dissection  of  the  project- 
ing opitroehlea  easier.  When  this  latter  has  been  dou- 
pletotl,  the  periosteum  of  the  humerus  is  raised  circularlv 
to  the  proper  height,  and  the  bone  sawn  through.  The 
Lead  of  the  radium  is  then  removed,  the  denudation  of  the 
ulna  completed,  and  the  bone  sawn 
"      ""■  through  perpendicidarly  to  its  axis. 

,  miaton's  Method.      (Fig.  7.^,  A.) 

— A  longitudinal  ineision  is  begun  on 

the  outer  border  of  the  huniema  be- 

I         tweea  the  triceps  and  supinator  lon- 

\b     ^*'  "'-   '"'^''^  above  the  end  of  the 

•i         olecnmon,  and  curried  downwards  for 

'-<  a  distance  of  3  inches.    A  transTerw 

'■•'      \    .    ineision  cutting  through  to  the  bonf  v 

I  '      next  made,  from  the  lower  end  of  ibc 

first,     across    the    ulna    to    its     io&a 

\  border. 

Th«    triangular    flap    thus   foniMil. 

/         including  the  periosteum  of  tlie  ulna. 

'       /  is  dissected   up,  tJie  external    lat«nl 

\    i    \  and  orbicular  ligaments  divided,  «ai 

KiciiduD  of  Uui  oii«*-j.iin[     *''^  head  of  the  radius  removed.     The 

A  Nsiotm,  H,  o  HiiPtar.     tendon  of  the  triceps  is  detnchefl  «iA 

the  denudation  of  the  ulna  corapleted. 

The  ulna  is  projected  through  the  ineision  liy  bendiiig 

the  forearm  toward  its  inner  side,  and  is  sawn  nS*. 

The  humerus  is  then  easily  turned  out  through  the  in- 
eision, denuded  from  below  upward  with  the  mmul  prtxaui- 
tions,  and  sawn  off  at  the  desired  height. 

Lon;!  Radiol  Iiirision  (Hueter).'     (Fig.  lf>,  B  and  C) 

— A  preliminary  longiludiDul  incision,  half  an  inch  loDg,i> 

'  DcuUclic  Z«ilgchri(l  fiir  Oliirurgie,  2d  vol.,  p.  tiS. 
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Biwl  iiiailc  fiirectly  down  upon  tlie  tip  of  tlii'  ejiilio 
t»Uter  i>ri  ite  aaterior  ttide,  mo  b^  moi-c  suri'ly  In  uviml  tho 
luiu-  nerve  vtiicli  lie«  cluae  heliimt  it,  hikI  the  rnuHciilti.i' 
tUc'limeiits  And  the  itilerniil  lateml  ligiunt'iit  are  sepuruted 
dy  GUtLitig  around  this  prominence. 

The  main  incision  ix  then  made  bj  eutering  the  knife 
nbove  ihe  [loint  of  the  external  epicondyle  and  carrying  it 
Btraiglit  down  over  it,  tlius  opening  the  joint  and  exposing 
lli4?  head  i>f  tho  radius  by  dividing  the  exienial  lateral  Uga^ 
lent  longiludiiially  and  the  orbicular  ligament  transversely, 
'he  heaJof  the  radius  ia  then  removed  after  «iwing  through 
»  ueck. 

The  operator  then  posses  his  left  forefinger  through  the 
round,  first  to  the  nnterior  Hurface  of  the  LnmeruH  to  iiiakt; 
he  CA\ii»ile  tense,  and  guide  the  detitehment  of  it  and  tjie 
eriosloum.  and  then  aluiig  the  posterior  sui-fuce  uuder  the 
Bndon  of  the  triwpH  witli  the  same  object. 
It  is  not  neoaaary  to  carry  thi«  diseectiun  very  fur  U.i- 
tlic  inner  nidv,  bitausi'  by  dislocating  the  ulna  fori'i- 
ily  inward  the  enil  of  the  liunivrua  fan  be  made  to  pni- 
ct  Ibniugb  tb(!  nuliiil  incision,  and  tlieii  its  denudation 
in    be  easily   and   safely  ciimpleted,    and  the   iiuiie  eawn 

"""*5^'-  Pia,  70. 

The  end  of  the  ulcernuon  is  tlieri 
iriHigbt  into  the  centre  of  the  incision, 
bd  the  separation  of  the  triceps  begun 
t  the  opper  free  edge  of  the  proce«« 
vlh  vigorous  short  cuta  into  the  aub- 
tance  of  the  bone,  so  that  it  is,  w*  it 
rere,  peeled  out  of  its  tendinous  envot- 

Eie,  When  the  proi)er  point  is  reached 
e  bone  is  Mwn  tbrougb, 

0»t"}pla»tic    method.     (Fig.    7fi.) — 
3ii»  operation,  characterized  by  primary 
iviaion  of  Ihe  olecranon  and  its  reunion 
t  the  close  of  the  operation,  was  ]>ro- 
oseii  by  Vim    Rruns,  and  was   at  first        om.riMtif  m-OK»i, 
eemiil    applinibl.-    t.i    old,    irreducible,     jj  JJ^".t"ln2',Xo"' 
nd  til  fresh  i-om|)imnd  dislocations.     It^ 
Be  has  lieeii  extended  ti*  operatidus  for  foreign  bodies  in  the 
>int.  for  anchylosis,  and  finally  tn  those  for  ftingous  arthritis. 


or   JlJlNTB    ANl»    BONKS. 


The  procedure  recommended  !iy  Voii  Mosetig-MiwrW 
liegiiis  l>y  a  transverse  incisioti  ruuning  from  ttie  lowefi 
jioint  of  the  externul  wiiidyle  acii>s8  the  oli^-nLtioti  to  it; 
inner  side,  thence  upward  alongside  the  olecraniMi  td  a  point 
one  inch  above  its  tip.  The  ulnar  nerve  is  then  difi^M-ttil 
out  and  drawn  aside,  and  the  olecranon  divided  with  a* 
unil  chisel  in  the  line  of  the  firvt  part  of  the  incisioD.  The 
flap  is  then  drawn  aside,  the  liuuierus  cleared  and  nawii  off 
below  the  epicondyles,  the  head  of  tlie  nidina  removed,  anil 
the  olecranon  scraped  and  reunited  with  a  silver  suture. 

I  think  this  exposure  'if  the  ulnar  nerve  is  uiiticcesmy 
und  objection  a  hie,  nnd  huvc  modified  the  operutlon  hy  aents 
tlie  lower  two-thirds  of  Ollicr'a  incision  and  making  it  siii>na 
transverse  one  from  the  lower  end  of  the  first  across  the  We 
of  the  olecranon,  an<l  sawing  the  latter  through  in  ibis  line, 
but  somewhat  obliipiely  from  below  upward,  into  the  joint 
The  joint  was  then  further  opened  through  tht*  latei^  in- 
cision, the  external  condyle  denuded,  and  the  flajt,  including 
the  upper  part  of  the  olecranon,  turned  upward  and  inward. 
This  exposed  the  joint  freely,  and  the  humerus  wju"  then 
readily  denuded  and  sawn  oft'  thmugb  the  epicoiidylt^.  Tlie 
radius  was  then  ]>rotruded  iind  sawn  through  at  the  ovti. 
the  olecranon  thoroughly  scraped,  removing  most  of  the 
coronoid  process,  and  the  capsule  dissected  out.  As  the 
scraping  of  the  olecranon  had  left  its  sigmoid  cavity  mad 
too  large,  I  removed  a  slice  one  centimetre  thicJt  Hliing  liie 
line  of  its  original  section  to  shorten  it,  and  then  wired  the 
pieces  together.  The  result  was  very  good,  and  itctivc  ei- 
tonsion  more  powerfiil  than  in  any  other  case  I  have  seen. 

Bilateral  Incimona. — Vogt'  speaks  highly  of  tt  raelhud 
by  which  he  accomplishes  the  same  result  without  division  of 
the  olecranon.  His  imision  hegins  above  the  externid  con- 
dyle and  is  carried  well  lielow  the  head  of  the  radius,  divid- 
ing the  orbicular  ligament;  then  ho  removes  the  fieriii^tvnn 
from  the  radius  and  divides  it  with  saw  or  chisel  just  alwvo 
iu  tuberosity,  draws  aside  the  edges  of  tin-  wound,  Mtd 
explores  the  joint.  If  it  is  c-xtcnsively  diseftsiil  he  inmkw  a 
second  incision  on  the  inner  side  beginning  ahovi-  aii<l  a 

'  Cenlmlblnlt  flip  Uhirurgit-,  188a,  p.  555. 
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Lliltle  Itehiml  (lie  opitroclili^a  iiml  extern  I  in<j  aliuiit  tliree 
Kinclien  downvraril,  tlifii  witli  a  cliiwcl  cuts  awiij  the  jillath- 
^Du-iitA  of  the  extensor  anil  floX'ir  muflLles  fmni  llie  condyles, 
iving  a  xhell  uf  l)on(-  attaehett  to  tliem.  iIiiiwk  iuniik-  tlic  !t'>tt 
rl«,  divides  tlie  wijisulc.  raises  tlif  iKTi()rtt«um  from  the 
merUfl.  and  taw*  off  the  end  of  the  latter.  Then,  if  neccH- 
■ry,  he  §cra[>ea  away  the  surjate  of  the  iilecrandn. 

J'artiat  ExcUion. — Ullier's  and  Huettr's  methoils  aie 
espeeially  appliaible  to  that  form  of  seiuiarticular  exeision 
in  wliieh  only  the  lower  end  of  the  humerus  is  resc^cttMl. 
Welaton's  or  Von  Lan  gen  beck's,  or  the  lower  part  of  Ollier'a. 
can  b«  used  for  the  removal  of  the  t-mis  of  the  ulna  Jind 
ndius. 

BXCISJON  OF  ANCIIVLOSKli  KLIIOW. 

When  there  is  anchylosis  of  the  joint.  Von  Laiijjenhpi'k's 
rciMion  can  be  used,  and  the  ulna  divided  with  a  chain- 
\M  after  it  haa  been  denuded.  The  detaehment.  of  the 
tpKulu  and  periosteum  ii<  then  proceede<l  with  upward,  anil 
10  lower  end  of  the  hunieruH,  with  the  attueheil  eud.s  of  the 
>nes  uf  the  forearm,  projected  through  the  wound  and 
wa  off 

Or  the  OS  ten  plastic  or  either  of  the  two  following  methods 
ay  be  employ  ell. 

JExevtion  of  Ani'htflosed  Elbow  (Oilier). — An  incision 
ro  and  a  half  inches  long  is  Brat  made  on  the  outer  and 
Mt«rior  side  of  the  litnb  and  carried  through  to  the  bone, 

Is  centre  being  on  a  level  with   the  tip  of  the  olecranon. 

'.  secoad  incision  one  and  a  half  inches  long,  involving  tlie 
tin  only,  is  made  on  the  inner  side  of  the  ulnar  nerve  at 
le  level  of  the  iutenial  border  of  the  hiimerus.  The  nerve 
,  fiiund  on  dividing  the  fiiacia.  is  drawn  aside  together  with 
le  posterior  tip  of  the  wound  with  a  blunt  hook,  and  is  then 
Mirely  out  of  the  way  of  injury. 

The  li[«  of  the  two  wouniis  arc  separate<l,  the  periosteum 
BUcbcd.  a  narrow  saw  ^MisBL-d  under  the  triceps,  and  the 
mnems  sawn  nearly  through  fixitn  behind  forward,  leaving 
thin  shell  of  bone  in  front  wliidi  ia  then  broken.     The 
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conditionB  are  now  those  of  ft  movable  joint,  and  mon;  iir 
less  of  the  lower  trngment  or  of  each  fragment  is  removci 
according  to  the  condition  of  the  bone.  The  tri(X'))s  jihnald 
be  detached  before  the  olecranon  is  ilivided. 

Excision  of  Anuht/hsed  Slbow  {P,  Heron  Wat>wn'). — 
This  method  is  intended  only  for  the  removal  of  tlie  arti- 
ciiliir  end  nf  the  humerus,  in  coses  of  more  or  less  coiu[ild« 
anchyloslH  following  injury.  The  advantages  claimed  T»t 
it  are  that  it  leaves  the  a-ttachments  of  the  tricejis  and 
brachialis  anticiis  undisturbed,  and  limits  the  area  of  iht 
i>)ieratiun  almost  exclusively  to  within  the  capsular  li;rameDt. 
and  thereby  seems  to  secure  a  more  speedy  healing  of  the 
wound.  Watson  has  used  it  in  .six  cases,  in  nil  of  whicii 
the  I'esults  were  satisfactory. 

1.  A  linear  incision  in  made  over  the  ulnar  nerw  at  thr 
inner  side  of  the  oleci-anfin.  '2.  The  nerve  is  carcfitllj 
turned  over  the  inner  condyle.  3.  A  pi-ohc-jmintMl  be- 
toury  is  introduced  into  the  elbow-joint  in  fn>nt  of  the  hu- 
merus and  then  behind  that  bime,  and  earrietl  apward  « 
as  to  divide  the  upper  capsular  attachments  in  fn.nt  and 
behind.  4.  A  pair  of  bone  forceps  are  next  emploverl  In 
cut  off  the  entire  inner  condyle  and  Irochli-a  of  the  humcnu 
[from  above  downward],  and  then  introiJuct'd  in  tin?  "PP^ 
site  direction  [from  lielow  upward  and  outwardj  so  a*  to 
detach  the  exlerunt  condyle  and  eapitulum  of  the  hnmenu 
from  the  shaft,  .'i.  The  angular  end  of  the  Iiumentf  i» 
turned  out  through  the  incision  and  sawn  off  square.  6. 
The  external  condyle  and  capitulum  are  n^movod  partly  ly 
twisting,  partly  by  dissection,  without  any  division  t.f  tM 
skin  on  the  outer  side  of  the  arm. 

If  there  is  dense  osseous  union  that  cannot  be  ovitrconw 
by  flexion  and  extensiim  under  chloroform,  the  huiuera 
must  be  divided  through  the  condyle  with  lumc  |ilifr»,  and 
the  operation  eonipleted  its  aliove. 

KXCIrilON  OF  TilB  WRlflT. 

In  18ti3  Prof.  Lister  was  callcil  upon  to  treat  u  caeet/ 
compound  fmcturc  and  dislocntifm  of  the  wrist  in  a  ynnlfc 

I   EJinbuTEh  Mod.  .rmirn.,  M»y,  1878.  p.  BM. 
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Ifff  seventeen,  in  which  tlie  vnis  of  the  botii-H  of  thi^  foreuiin 
■iprojocted  one  and  s  half  inches  through  u  wouiul  on  ihu 
Ipaluiar  n8p<.-ct.      He    reseeteil  the  cnil^    uf    the  bim»<  and 
l.repliKeil  the  purtK*.  (ivv  months  iillerwni'd  the  injureil  wrist 
'  vas  us  UKcful  uud  n»  freely  inovitble  us  the  other,  althimgh 
'  con»ider»hIy  fiuidter.     Otlitr  surgeons   hiul  had  a  MJinilur 
experience  mid  hiul  rcporteil  it,'  hut  to  Pmf.  LiMter  helimgs 
the  cntlit  of  detecting  tlie  principle  involved  and  of  estah- 
lii«hii)g  u{>on  it  a  new  and  highly  suecesttfiil  method  uf  ope- 
mtiori,  one  whieli  hna  practically  supersede<l  all  others.     He 
haH  not  formulated  the  treatment  of  traumatic  cases,  hut  in 
i-xcision  for  ehronie  disease  he   udvii^es  the  removal  of  ull 
the  carpal  (Nines,  except  possibly  the  pisiform  and  the  hook- 
like procfsa  of  the  unciform,  and  of  the  girticuW  surfiices 
uf  thixse  of  the  metacarpus  and  forearm  if  the  bones  tliem- 
-■iclves  are  not  more  than  superfimtly  affecteti;  if  on  exami- 
natitJD  ihey  prove  t")  be  more  deeply  involved,  ho  uses  the 
cutting  ])!iers  and  gouge  freely,     fii  one  instiince  ho  hol- 
lowed out  the  entire  shaft  of  the  third  motiu^arpul  bone, 
g  it  a  mere  shell,  and    the  c4wo  did  well.     In   his 
r  operations  he  divided   the  mdio^  and   ulna   trans- 
lely  anout  an  inch  al>ove  the  joint,  but  as  these  bonos 
lally  affected  but  slightly,  he  now  removes  only  a 
n  nlice  from  the  end  of  the   radius,  and  cuts  tliruugli 
■  ulna  obliquely,  so  a8  to  talcc  away  all  the  part  that 
covered    with    curtilage    and    leave   the    wtyloid    process 

principles  involved    in   the  treaHuerit  <A    triiiiniiilic 
W,  especially   after   gunshot    injury,    are    iiol    yet    well 
[»b]iKhcd.     Von   Langenheck'    inclines    toward    primary 
'  lion  whenever  the  injury  is  severe,  and  thinks  it  uihv 
f  be  partial  instead  of  complete.    Tlie  esuberunt  growth 
^ae  which  charai't^rixes  this  locality  occurs  during  con- 
rvatire  treatment  as  well  as  aller  excision,  and  its  inter- 
e  with  the  fiinclion  of  the  member  is  likely  to  bo  even 
r  in  tlie  former  than  in  the  latter  case. 
Posteriorly  and  laterally  the  wrist  is  covered  only  with 
ilia  and  tendons,  «iih  no  arteries  or  nerves  of  importaniv 


I  Jiut :  Dd  rpiiBct.  on 
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except  tlie  radial  art^i-y,  whioli  wimla  aroutid  ilio  onlor  side 
to  paea  again  thi-ough  the  fimt  metacarpal  space  In  ihe  jal- 
mar  aBptft  of  the  iiaiid,  and  fmin  the  dpop  palniiir  nirt 
just  below  the  bases  of  the  nu'tacai'pal  bones.  Bt-twwii 
the  exteiij^or  tendons  of  t!ie  thumb  and  of  the  forefiopr 
exists  a  triangular  inlei-val,  shown  in  figure  78,  the  aj*!  M 
which  is  directed  upward  and  lies  near  (he  tniddle  of  tiif 
dornttl  aspect  of  the  epiphysis  of  the  radius.  Wiihiti  ihi' 
Bpact'  are  found  only  tlie  tendons  of  the  long  and  shon  ei- 


,r>v 


cai'pi  mdi»lci4,  with  their  insertionN  into  the  t^.-aoi'' 

d  tliird  inetacurpals,  unci  as  experience  has  shown  iltM 

;hefie  tendons  c«n  be  detached  or  dividcKl  without  [irejudiw 

to  the  8ubsci{uent  uscHilness  of  tlie  hand,  the  arliciiUtiM 

n  be  safelj  appr{)achcd  tlirough  this  space. 

The  extensor  tendons  are  lodpcd  in  dee]>  gr<v.ves  up* 

:he  surface  of  the  radius,  fmm  which  it  is  ver^-  iliflicDU  I" 

raise  them  without  opening  their  sheatbs,  and  therefirfi-  iT  « 

necessary  to  take  more  Uian  a  thin  slice  from  the  ' 

il  of  the  bone,  it  should  be  done  with  a  gouge  i 
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«  nt«p  in  the  operatiiiii.     In  lIjIs  w:iy  it  is  p>M«ililc'  tu 

tve  tho  tendons  nnliurt.  and  even  unseen. 

Oil  the  inu^r  side  the  teuilim  of  the  exl«n>«<ir  cnrfii  ulniuiH 

Mivers  the  uluu,  in  front  of  it  ))aset'S  the  titxor  carpi  uhioris 

its  WHV  to  its  insertion  into  ihe  pisiform  txine  ami  the 

e  of  the  liflh  metacarpal.     Tlie  anterior  aj^pect  is  r>ccu- 

])iod  by  tile  numerous  iin<l  impitrtant  flexor  tendons,  the 

piedian  anil  ulnar  nerves,  and  several  oneries  or  arterial 

tirancheN  of  considerable  aizo.     Toward  the  outer  side  the 

ndoii  of  the  flexor  carpi  radialis  pawtes  ihrough  a  groove 

I  ihe  aurfae*  of  the  trapezium,  to  be  atta<rhed  beyond  the 

se  of  the  second  metauLrpal.     An  ulnar  incision  should 

iM)  between  the  flexor  and  extensor  cnrpi  ulnariB  iit  llie 

ilerior  border  of  the  ulna. 


Hilateral  Indtiom  (Liitlei'},     Fifjs.  7«  luid  7i),  A,  B. — 
ftdhefiions  are  first  broken  dowti  by  frt'i'ly  moving  all 

■  LaoMI,  \m^,  p.  :)'!;>,  •liglitlr  abridi^ed. 
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the  articulations  of  the  liaTid.  Tlie  latliHl  iticision  is  made 
ill  the  situation  indicnh'd  by  llic  line  L  L  in  Fig.  T**,  w 
Fig.  79,  A.  It  commfin-es  above  at  the  middle  of  lliv 
ilorsal  aspect  of  the  radius  on  a  level  with  the  styloid  pnv 
cess.  Thence  it  ia  at  first  directed  toward  the  inner  »i(t  of 
the  metaoai-po-plialangeal  articulatiou  of  the  thuinti,  mn- 
iiinf;  parallel  to  the  tendon  of  the  exttusor  secnndi  into*- 
nodii ;  on  reaching  the  mdial  border  of  the  second  tneta- 
carjial  bone  it  is  carried  downward  longitudinally  for  \aX 
the  length  of  the  bone. 

The  soft  j)art,s  on  the  redial  side  of  the  incision  are  nvM 
detached  from  the  bones  with  the  knife  guarded  by  tlie 
thumb-nail,  so  afl  to  divide  the  tendon  of  the  extensor  carpi 
radialis  longior  at  its  insertion  into  the  base  of  the  s»aiid 
uietacarpal,  and  raise  it  along  nilh  that  of  the  extenMf 
brevior,  previously  cut  across,  and  t!ie  extensor  aecunJi  hi- 
temodii,  while  the  radial  artery  is  tliru.st  somewhat  out- 
ward. The  trapezium  is  then  sepurated  from  thv  rv9t  of 
the  carpws  by  means  of  cutting  forceps  applied  in  a  lint 
with  the  longitudinal  part  of  the  incision.  The  removal  tf 
the  trapezium  is  reserved  till  the  rest  of  the  carpus  \m 
been  taken  away.  The  soft  parts  on  the  ulnar  side  of  th> 
incision  are  now  dissected  up  as  far  as  is  eonvenient,  tbf 
extensor  tendons  being  relaxed  by  bending  biK^k  tlie  bead. 

The  knife  is  next  entered  on  the  inner  side  of  the  anu. 
two  inches  above  the  end  of  the  ulna,  imraedintflj  anieriur 
to  the  bone,  and  is  carrieil  downward  between  it  and  llw 
flexor  carpi  ulnaris,  and  on  in  a  straight  line  as  farastu 
the  middle  of  the  fifth  metacarpal  bone  at  its  I'altnar  a«pert 
(Fig.  79,  B).  The  dorsal  lip  of  the  incision  is  raised,  1114 
the  tendon  of  the  extensor  carpi  ulnaris  cut  at  its  inscrtiis 
into  the  fifth  melacariHil,  and  dissected  up  from  its  grwiw 
in  the  ulna,  cure  being  taken  to  avoid  isolating  it  from  tb 
integuments,  and  thus  endangering  its  vitality.  The  ei- 
tensors  of  the  finger  arc  then  reuJily  separHlfl  from  lir 
carpus,  and  the  dorsal  nn<l  internal  ligaments  diridol,  hoi 
the  connections  of  the  tcnJons  with  the  radius  an-  pgrpc 
left  imdisturbcd. 

The  anterior  surface  of  the  ulna  is  then  cleared  by 
ting  toward  the  bone,  so  as  t«  avoid  the  artery       '     ~ 

}  articulation  of  the  pisifonn  is  oi>eiied,  if  tl 
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Ibeeo  already  ilono  in  mtiking  the  incision,  aiiit  the  llexur 
leudoDB  are  separaied  from  the  carpus.  Whik'  this  ib  being 
ilono  the  knife  is  arrested  by  iLe  procesH  of  tlie  unciform 
bone  which  i»  clipped  thrimgU  at  its  base  with  pliers.  The 
knife  must  not  be  carried  further  down  the  hand  than  the 
H  of  the  nieiaciirjial  Ijones,  so  na  not  to  injure  the  det'p 
nlinar  arch.  The  anterior  ligament  of  the  wrist-joint  is 
liviiU-J,  after  which  the  junction  between  the  carjine  and 
inptacarpuB  is  severed  with  cutting  (>lier8,  and  tlie  carpus 
'ixtracted  tlirougb  the  ulnar  incision  by  seJiEing  it  witi  strong 
'tcci>s  and  touching  with  the  knife  any  ligamentous  con- 
Bctioiis  that  may  remain  undividcl. 
The  hand  being  now  forcibly  everted  tbc  articular  ends 
r  the  rsdiux  and  ulna  will  protrude  at  tbe  ulnar  incision. 
f  tliey  appear  sound  or  only  supci-fieially  affected,  the  arti- 
alar  surfaces  only  are  removed.  The  ulna  is  divided  ob- 
Iquely  with  a  small  saw,  so  as  to  titke  away  the  cartilage- 
ipvered  rounded  part  over  whicti  the  radius  sweeps,  while 
|h«  base  of  the  styloid  process  ie  retained.  The  end  of  tlie 
■fliuR  is  then  cleared  sufficiently  to  allow  a  thin  slice  to  be 
l»wn  off  parallel  to  the  general  direction  of  the  inferior 
'  rticular  surface,  and  the  articular  facet  ou  the  ulnar  side 
r  the  bone  Is  clippc<l  away  witli  bone  forceps.  If,  on  the 
Jier  hand,  the  bonea  prove  t»  be  deeply  carious,  the  pliers 
r  gouge  must  be  ust-d  with  the  greatest  frt^edom. 

The  metacarpal  bones  are  next  dealt  with  on  the  same 
ripciple.     If  sound  only  tbe  articular  surfaces  are  cbpped 

I  'Hie  trapezium  ia  next  seized  with  forceps  and  dissectod 
'  It,  so  us  to  avoid  cutting  tbe  tendon  of  tbe  flexor  carpi 
idialis  which  is  firmly  bound  into  the  groove  on  its  palmar 
pect,  tlie  knife  being  also  kept  dose  to  the  bone  elsewhere 
<  pnwfirvc  the  radial  artery.  The  urticular  end  of  tlie 
mt  metarATpal  is  then  removed.  liii»tly,  the  artit^ular 
ir&oe  of  the  piaiform  is  clipfied  off,  tlie  rest  of  the  bone 
■ins  left  if  sound.  The  proccHS  of  the  uneifonn  is  also 
A  if  Houud.  The  radial  wound  may  be  ctosoil  with  sutures, 
mt  the  ulnar  one  must  be  kept  open  for  drainage,  ami  tb« 
'lub  must  be  liound  ii|ion  it  aptint  in  .inch  tnanner  that  while 
V6  wrist  id  firmly  fixed  |M8»ive  motioit  can  be  given  regu- 
irly  to  the  fingers, 


162 


EXCISION    OF    JOINTS    AND    BONES. 


Itadi'll  Incision  (Oilier).  Fig.  79,  a— An  imiaoii 
iuvolving  only  tiie  niliin  is  begun  oD  tiie  outer  side  of  Ha 
wrist,  an  incli  beiow  the  styloid  process  of  the  radius,  kmI 
carrifd  upward  along  llic  outer  border  of  the  Imiiff  for  a 
greutcr  or  less  disliiiice,  uccording  to  the  ajiiount  If.  W  re- 
iiiovlhI.  a  cutiint-oUB  branch  of  the  radial  Qorve  \»  ex|Hiwil 
iiiid  drawn  aside,  the  fascia  divided,  and  (he  extoiisor  ten- 
dons of  the  ihtimb  reco^iicd.  Tbe.-e  tonilona  an;  a  piiiW 
wltii'Ii  is  easily  found.     They  are  supirlicial.  nod  vonlitined 


Fi«,  7n, 


I^:'^YW^ 


in  a  se]>arate  groove.  On  openiiig  the  sheath  and  drsvinit 
tiiem  anide,  the  insertion  of  the  Hupinutor  longoa  in  exposed 
on  the  miter  side  of  which,  and  [>arallel  to  rhf  tendon,  lU 
periosteum  of  the  ruJius  must  then  be  divided. 

Using  a  straJght.  sharp  elevator,  the  surgeon  next  d«- 
taebes  ihe  tendon  of  the  supinator,  preserving  it«  rd^tioM 
with  the  periosteum,  and  thcii  denudes  the  lower  vnd  of  Ibi 
radius  inward,  removing  fierioslium  and  capsule.  Tliwu 
bending  the  hand  fonibly  towiird  it«  inner  aide,  he  n-pt 
rateH  the  remaining  fibrous  uttucbments  and  diKlcK-fttrs 
flower  end  of  tlie  radius  outward,     Thu  ulna  can  he 
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I'trudcil  thniiigli  llie  «iiinf  W"Uinl  ami  ilfiiiiiioil  fmiii  liHow 
ftin>wiu-if,  )>iit  it  is  bett<'r  tn  iDiike  &  longitudiuul  iiiuisloii  on 
fine  iimer  i>iilc  for  tliia  purpose. 

The  ends  t>r  tlic  radius  and   ulna  are  then  sawn  off,  and 
I'lfaruiigli  Llif  gap  tlius  lefl  the  otrpal  bones  ure  suoccssjvciv 
with  piugc  nrid  forei-ps. 

Dort'i^adi'ti   fvtnon  (Von  Ijiingenbccli ).     Fig.  7ii,  D. 

—The  band  is  bent  toward  the  inner  side,  and  nu  iucisJoii 

let  begun  nt  i\u:  ulnnr  border  of  the  second  metaearpal  bone 

n^ar  ib  middle  and  oirried  upward  four  inches,  ci'OBsing 

the  ulnar  edge  of  the  tendon  of  the  e.ttensor  cai-pi  radialis 

L  brevior,  wht-re  it  is  inserted  into  tlie  base  of  the  third  meta- 

IcarjMiI  bone,  and  splitting  the  ilorsal  ligament  of  the  wriwt 

|ex8cllv  between  the  tendons  of  the  extensor  seeuTiili  inter- 

entensor  of  the  foreBnger.     This  incision  should 

e  carried  down  tn  the  bone,  anJ  the  soft  parts  iletJielied  on 

tbe  radial  side  with  an  elevator ;  the  tendons,  where  they 

)  groove!),  are  raised  bodily  with  the  periosteum, 

I  sod  their  sheaths  are  not  opened. 

The  hand  is  flexed  Wi  as  to  make  the  first  row  of  carpal 
I  boneii  present  in  tlie  wound ;  the  scaplioid  is  separated  from 
J  the  trapezium  and  tuken  out,  and  followed  in  turn  by  the 
l«emiluiiar  and  cuneiform,  the  interosseous  ligaments  being 
I'COt  and  the  bones  pried  out  with  a  small  elevator.  Tlie 
"mpeiitim  and  pisiform  are  left  if  [HMsible. 

T"  take  out  the  seCfmd  row,  the  operator  steadies  the 
nnml  articular  end  of  the  os  magnum  with  the  fingers  of 
■  Ictl  hand,  and,  while  an  assistant  abducts  the  thumb,  he 
liridcH  with  a  knife  the  connetlion  between  the  trapezium 
nd  trapezoid.  puase«  the  knife  int4>  the  cariw-nietacarjiul 
fDint,  and  cuts  the  ligamenLs  on  the  dorsal  side  of  the  ends 
T  the  metacarpal  bones  while  an  aid  flexec  them.  In  this 
fiiy  the  tntpesoid.  magnnm.  ami  unciform  can  be  brought 
nt  Uigellier, 
The  Intend  li;;amenti'  are  then  carefully  sejiarated  from 


1  tigamenti'  a 

1  ulna,  the  hn 


miruiled  u 


n  through. 
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lu  this  joint,  a&  iii  the  shoulder,  the  dJactise  is  often  cmd- 
fi-iied  to  the  bead  of  the  hone,  and  under  such  circutusUiDCP^ 
pnrtinl  excision  should  be  performt-d.  When  the  acet&hulitm 
is  diseased  the  loose  pieces  must  be  picked  out,  and  the 
gouge  applied  to  the  roughened  surfece.  The  line  of  sec- 
tion of  the  fewiir  should  pass  below  the  great  trochanto', 
however  limited  the  disease  may  he,  for  if  this  proce^  is 
left  it  is  liable  to  protrude  through  the  wound  and  obstmet 
the  esca|>e  of  the  secretions.  If  the  disease  extends  be- 
yond this  point  additional  sliues  must  be  removi^l,  or  ihr 
goiige  used  until  healtliy  bone  is  reached. 

Tl<e  anatomical  dis))osition  of  the  partit  is  such  that  tbt^ 
joint  is  best  appi-oached  from  the  outer  and  posterior  at>pect, 
the  incision  passing  over  the  top  of  the  great  trocbanter. 
Different  surgeons  have  inclined  the  upper  part  of  the  in- 
cision forwjird  and  backward  at  various  anglott,  or  h»« 
diasected  up  a  triangular  flap,  ila  apex  directed  sometimes 
upwai-d,  sometimes  downwaiil. 

fitiyri's  Method.  {Fig.  80,  A.) — Enter  the  point  of  the 
knife  midway  bctWL'on  the  anterior  superior  spine  of  the 
ilium  and  the  top  of  tho  great  trochanter,  and  drive  it  down 
to  the  bone;  then,  keeping  it  firmly  in  contact  with  tb« 
hone,  draw  it  in  a  curved  line  to  the  top  of  the  trocliant«r, 
midway  between  its  centre  and  posterior  border,  thence  fbr- 
ward  and  inward,  making  the  whole  lengtli  of  the  incision 
from  four  to  eight  inches,  according  to  the  size  of  the  thigh. 
Make  sure  that  the  periosteum  is  divided  throughouL 

Then,  drawing  aside  the  soft  parts,  divide  the  periosifua 
trnnaversely  juxt  opposite  to,  or  a  little  above,  the  lowt* 
trochanter,  coirying  the  division  as  &r  as  possible  arvuixi 
the  bone.  Beginning  at  the  angle  formed  by  the  two  ind- 
sions,  raise  tlie  periosteum  on  each  side,  together  nitli  it! 
membranous  attachment,  ae  far  iis  the  digital  fossa;  ThA 
siubstituting  a  knife  for  the  periosteal  elevator,  divide  tb* 
insertions  of  thi-  mus<.'lcB  at  this  point,  keeping  cli«se  to  il» 
bone,  and  afterward  separate  the  remaining  perioHlriim  • 
fur  as  can  be  done  without  tearing  it.     Then  adduct  tlie  leg 
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slightly  and  raise  the  head  of  the  femur  gently  out  of  the 
acetabulum ;  this  will  detach  the  last  of  the  periosteum,  and 
allow  the  finger  to  be  passed  around  the  bone  as  a  guide  for 
the  saw,  which  should  be  applied  just  above  the  lesser  tro- 
chanter. 

If  the  bone  cannot  be  readily  dislocated  saw  it  through 
first,  and  then  remove  the  head  with  the  forceps  or  elevator. 


Fio.  80. 


/ 


Excifliun  of  the  hip.    ^i.  8H>nt.    £.  oilier. 

If  the  acetiibulum  is  perfonited  the  e(l;xes  must  be  chipped 
off  very  carefully  down  to  the  point  at  which  the  periosteum 
on  the  pelvic  side  is  still  adherent. 

Oilier  s  Method.  (Fig.  ^0,  li.) — Oilier  makes  a  some- 
what similar  incision.  It  begins  four  finger-bivjidths  lielow 
the  crest  of  the  ilium,  and  the  same  distance  behind  the 
anterior  superior  spine,  runs  downward  to  the  most  promi- 
nent part  of  the  great  trochanter,  and  thence  directly  down 
the  shaft  of  the  femur.     Its  upper  part  should  involve  the 
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tnkis  ami  iWriii  only.  The  posterior  lip,  incliiding  ihv 
gliittciis  maxiaius,  i«  drawn  l>iu:k,  expojiing  tlie  gtuUeus 
iniHliuH,  the  fibres  of  which  aru  then  Sfparattxl  vithout  cat- 
ting them.  This  peiiaits  the  attaclimenta  of  the  glutiPiu 
inedius  to  lie  preserved,  and  the  glutfens  uiitiimus  cua  he 
e.xjKised  bj  drawing  apart  the  edges  of  tJie  opening  made 
in  the  other,  and  then  divided  in  the  same  manner  or  drawn 
forward  witli  a  blunt  hook. 

The  capsule  ia  split  frona  the  edge  of  the  cotyloid  cavity 
to  the  digital  fossa,  and  detached  together  witti  the  ten- 
dinous insertions.  The  head  of  the  femur  is  ilLslocatMl 
hitckward,  the  li^mentum  teres  divided,  and  the  denada- 
tioii  oontinued  downward  to  the  lesser  ti-ochftntcr.  The 
bone  is  then  [irutrudod  and  sawni  off  with  a  ohtun  or  com- 
mon saw. 

Anterior  Incision. — Roser  rooommcmls,  in  order  to  pre- 
serve the  trochanter,  an  anterior  incision  in  the  line  of  the 
heck  of  the  femur,  beginning  just  outside  tlie  crural  ncrrc, 
and  dividing  the  iliacus,  rectus,  sartoritis,  and  tensor  vaginK 
feinoris.  Ihe  capsule  is  divided  in  the  same  line,  the  hcnd 
turned  forward  into  the  wound  by  rotating  the  thigh  on^ 
.ward,  and  sawn  off. 

Liicke  and  Schedc  have  niodi6e<l  this  by  making  tlio  in- 
cision vertical  instead  of  transvei'se,  beginning  outside  tlii; 
crural  nerve  a  little  below  and  to  the  inner  side  of  the  anir^ 
rior  superior  spine  of  the  ilium,  and  running  directly  down- 
ward, The  inner  borders  of  the  sartorius  and  rectus  an' 
exposed  and  drawn  outward,  and  then  the  outer  bonier  iff 
tho  psoas-ihacus  expose^l  and  di-awn  inward.  Then  tip 
thigh  is  flexed,  abducted,  and  rotated  outward,  am]  the  oip- 
snle  divided. 

ASCHVLOSIS   OP  THE   HIP-JOINT.' 

When  tho  anchylosis  is  not  associated  with  tlie  loee  (f  • 
great  part  of  the  head  and  neck  of  the  femur,  thftt  is,  wbti 
it  follows  inflammation  of  the  joint  due  to   rheumatifln, 

lis  siitijecl,  wbidi  priperly  hdimgi*  imder  osleotouij-,  is  piMri 
n  nccniint  uf  iu  intimste  relutiona  with  eivitJon  of  tb«  jmnL 
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imia,  trail  HI  at  iRm,  or  I'liroiiic  diBeaee  that  lias  iH'eii  ur- 
it«l  at  an  Kar\y  Hlaye,  Mr,  Aiiiiins's  oii«ralion  of  suIh 
itBiiMiuB  ilivision  of  llio  neck  of  llit*  fcuiiir  mhy  be  ap|ili- 
Itle,  but  lutually  (livmion  below  one  or  both  uf  the  trochan- 
■»,  or  exdHion  of  rJie  beiui  ami  neck,  is  to  be  jireferreil. 
Divivion  belon  the  Ifeser  trochanter  is  only  undertaken 
remed;  a  faulty  positiun  of  the  linnb,  for  there  can  be  no 
leslioD  of  establishing  a  new  jnint  below  the  insertion  of 
le  [Moaa  and  iliacus.     It  i»  doubtful  also  if  a  permanently 


lovable  joint  can  be  obtained  by  division  at  ii  hi;;her  point ; 
certainly  cannot  unless  a  portion  of  the  bone  is  removed, 
il  probably  imt  even  then,  fur  the  tendency  of  the  cut 

ids  to  unite  after  a  time  is  very  great. 

SufM-utani'oua  IHviaion  of  the  Ne<-k  «f  tin'  F-mur 
idams'). — The  only  special  instrument  aceiled  is  a  saw 
imewhat  resembliD<r  a  tenotomy  knife,  the  ciitting  part 
jinji  one  and  a  half  inches  long  and  three-eighths  of  an 

WW  n  peril  inn  Tor  bony  •nchj-l'isii>  of  tli*  liip  juiiit  with  mul- 
1  of  the  limb,   by  ^ubculnnMUi  division  nf  I'liu   nook  of  Ihn 
licit  bone,  hy  WillUm   A.lHma.      I^ndun,   lK71.     K«|>riiilcd  fmtn 
HriluA  MeHienl  Jnurnnl  fur  DLfomlwr  2-1,  ISTO. 
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inch  wide,  ami  llic  sliank  nhont  (wo  anil  a  linlf  inches  IdOg. 
(Pig.  82.) 

A  tenotomy  knife  is  entereil  a  tittle  above  the  top  of  ihr 
great  trochanter  anil  pushed  straight  iiLto  the  neck  i>f  i!h' 
fetniir,  dividing  the  muscles  and  ojiening  the  tiijifiule  frcdy. 
The  soft  parts  being  fixed  by  the  Ihuinb  and  fingen  "f 
the  left  liand,  the  knife  is  withdrawn  and  the  saw  p««»l 
promptly  down  to  the  bone  through  the  track  niiwle  by  it. 


The  hone  is  then  flawn  through  from  before  btvckward.  »■ 
that  the  line  of  nection  shall  be  at  right  uit^lce  to  the  long 
axis  of  the  neck,  uire  beine  taken  to  avoid  cutting  obliqoel; 
through  Ihc  neck,  or  in  a  direction  purallel  with  the  shaft  m 

the  bone. 

Division  below  thv  Trochanter. — Tliis  operation,  ofi« 
including  the  removal  of  a  wedge  of  lione  from  the  oaW 
side,  has  been  much  more  frequently  employed  for  the  re- 
lief of  a  faulty  position,  especially  of  flexion  and  adduction. 
One  great  advantage  is  that  in  it  the  bone  is  divided  beki« 
tlLe  attachment  of  the  anterior  ligament  and  cjipsule,  thf 
retraction  of  which  maintains  the  faulty  ptisttion.  T(* 
objection  to  it,  because  of  which  some  prefer  to  excise  lfc» 
joint,  is  that  it  only  substitutes  one  fixed  position  for  •■- 
other. 

Operation. — The  trochanter  is  exposed  by  a  loDgitudinJ 
Incision  on  it^  outer,  posterior  n^peot,  the  peritj>neuni  diviiU 
and  raised  in  Front  and  behind,  and  a  wedge  of  houe  ft- 
moved  by  oliiseling  while  the  limb  rest<4  on  a  s&ndhag.)* 
with  the  exsoctor  or  saw. 

Exfition. — Posterior   inciwion   as   above   des«TiI>fd,  »i4  M 
such  mollifications  as  may  be  maile  necessary  by  dislontiiai 
division  of  the  neck  with  the  saw.  if  possible,  lUhorwisc  w* 
the  chisel :  then  removal  of  the  heatl,  or  what  ruouuBS  ' 
k  by  chiseling. 
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The.  upper  end  of  the  Iwae  is  then  lo'lged  in  thi'  acetalm- 
lum,  after  aubcittaneiius  lUvision  of  Buch  must'Ies  ami  soft; 
parts  as  interfere  and  remnval  of  the  upper  part  of  the 
InichaDter,  if  necessary.  Extension  hj  weight  and  juilley 
mnst  he  kept  up  for  a  long  time. 

Opi-ration  for  Ettablighiiu-nt  of  a  False  Joint  (Sitjrc). — 
A  longitudinal  inciuion  six  inches  in  length  m  made  over  the 
great  trochanter,  commencing  just  above  its  crest  and  aa 
near  ns  possible  to  its  centre,  and  carried  (Hi-ectly  down  to 
the  bone.  A  transverse  incision  ia  then  made  through  the 
skin  and  faseiu  only  at  the  centre  of  the  jioHterior  lip  of  the 
first.  The  anterior  surface  of  the  bone  is  next  eleane<l  with 
an  elevator  until  tlie  trochanter  minor  can  be  felt  with  the 
finger,  the  posterior  surface  similarly  treated,  and  the  chain- 
saw  panned  Just  above  this  process. 


A  curved  section  of  the  bone  is  made  by  sawing  first  up- 
ward and  outward,  then  outward,  and  liiuilly  outward  iind 
downward.  The  imw  is  poa.'^eil  a  second  time  around  the 
bone,  and  the  lower  fragment  divided  transversely  one- 
eighth  of  an  inch  below  the  beginning  of  the  fii-st  line  of 
section.  (Fig,  83,)  The  portion  of  JHme  thus  i-emov&l  is 
about  three-fourths  of  an  inch  thick  at  its  thickest  part. 

Probably  two  parallel  wections  one-half  or  three-quarteiii 
I   of  axi  inch  apiu-l  would  anwwer  e<|ually  nell. 


This  ahoulJ  always  be  complete  to  this  exU'iit,  tliat  a  bIkx 
should  be  tukcn  from  each  bone,  hut  it  is  not  aJwaya  nec«s-  | 
sary  to  rumove  the  entire  articular  surface  of  the  femur. 
In  clilldrcn  the  amount  removetl  should  lie  as  small  as  'is 
consistent  with  reuioval  of  all  that  is  diseuseil.  It  is  recom- 
mended by  8pence  and  some  others  that  the  patella  should 
be  retuined  if  not  diseased,  hut  experience  ba^  shown  tbJa 
to  be  unwise,  for  it  does  not  add  materially  to  the  strength 
of  the  subsequent  union,  and  the  hone  itself  is  likely  to 
become  carious. 

As  anchylosis  should  always  be  aimed  at,  the  incision 

may  cross  the  front  of  the  joint  and  divide  the  ligamentum 

patellie  or  the  patella.     Some  surgeons  provide  for  drainiige 

by  making  a  dependent  opening  in 

^'o-  >*^-  the  popliteal  space,  but  this  seems  to 

be  unnecessiiry. 

&'t-v)ilunar  Incision.    (Fig.  84,  A.) 
— The  knife  is  entered  on  one  side  of 
the  linih  at  the  posterior  part  of  the 
condyle,  and  canned  across  midway 
between  the  patella  and  ihe  tuberosity 
of  the  tibia  to  a  corresponding  point 
upon  tbo  other  side.     This  inciaion   ■ 
should    extend    down    to   tlie   bone  J 
throughout,  dividing  the  ligamen 
patellie.     The  flap  is   reflected,  the 
enicial  ligaments  divided  close  to  their  I 
attachment  to  the  tibia,  the  lateral  I 
ligaments   divided,   the   end   of   the  1 
femur  elearefl  iis  far  as  may  bo  neces-  I 
Hary,  with  especial  care  for  the  safety  1 
of   the   popliteal    vessels,    protrud^  j 
through  the  wound,  and  sawn  oflT  at  i 
the  point  indicated  in  Figs.  «J»  and  8*!.     The  line  of  section 
must  he  parallel  to  the  line  of  the  artieulaliim,  not  at  a  right 
angle  lo  the  axis  of  tlie  shaft,  for  that  is  directed  inward 
and  downward.     If  necessary,  additional  slices  of  the  bone 
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arc  R-nioved,  or  tin.-  gouge  is  u)*e'l. 
la-;f  itli'joM  be  ronioveil. 

Tlic  end  of  the  tibia  is  next  projectvil,  ttleiine*],  and  sawn 
uff  about  hftir  an  incb  below  its  upper  surface. 

In  Niwiug  the  bones  it  is  best  Dot  to  make  a  (Ktmpleti! 
Election  witli  tbe  saw,  but  to  stop  ii  little  short  uf  tbe  poste- 
rior surface  and  complete  llie  separation  by  fracturing  wLat 
is  left. 

Finally,  tbe  jiatella  is  taken  out.  and  dist^awd  portions  of 
'  e  nynori&l  uicifibrane  scraiK-d  or  clip|>eil  oil'. 

TrantviT'i'  Inciaion. — The  incision  wliould  cross  the  pii- 
Mla  at  or  just  helow  its  centre  and  extend  beyond  tlie  centre 
T  the  condyle  on  each  side :  at  each  end  should  be  made  a 
■oigitudinal  incision  extending  two  inches  above,  and  one 
pen  below  the  transverse  one.  The  remainder  of  the  ope- 
s  tbe  same  as  the  preceding. 

OUirr'ii  Suhprnonteal  Method.  (Kig.  84.  B.)—Km  in- 
ieion  i»  begun  two  inehee  above  and  to  the  outer  side  of  tbe 
wtella,  nnd  carried  down  to  the  upper  and  outer  angle  of 
piKt  bpDe,  tbeiice  along  its  outer  edge  and  that  of  the  IJga- 
tciitniii  jatellae  to  and  beyond  tbe  tuberosity  of  the  tibia. 
r  tbe  subject  is  exceptionally  muscular,  or  the  internal  con- 
j»)c  vi-ry  prominent,  the  incision  should  be  bey;un  nearer 

B  meilian  line  (Fig.  84,  B").      The  knife  sbouhl  penetrate 
^  tliebone  tbniugliout,  and  open  tbe  capsule  of  the  joint. 
I  The  periosteum  of  the  outer  condyle  of  the  femur  with 
Be  iittnchmenb<  of  the  external  lateral  ligamcnti  and  exter- 

I  ga«lrucnemius  is  next  detjiched,  and  then  tbe  anterior 
of  tbe  femur  cleared.     The  crucial  ligaments  are 
pt.  and  tbe  patella  carried  over  the  internal  condyle  with 

e  aid  of  blunt  hooka. 
I  Tbe  leg  is  then  bent  backward  and  inward,  the  end  of  the 
r  prwtnided  through  the  wound,  cleared  posteriorly,  and 
a  m.     The  upper  end  of  the  tibia  is  then  cleared  from 

»vc  downward,  as  far  as  may  be  necessary,  and  a  sliw; 
II  off. 
I  If  tile  |iatc1la  is  diseased  be  removes  it,  leaving  tbe  peri- 

leutu  that  coven*  its  anterior  surface. 
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9f   the   Knee-joint. — This  term   bas  t 
given  to  the  sjstvinaiic  removal  of  the-  syntivial  membfi 
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ite  upper  half,  w  drawn  downward,  tlie  sofl;  pftrtw  ilissei'^ted 
rfroni  in  front  of  it,  the  ti-ndon  of  ilie  i|iiiidriceps  divideil  iib- 
lii)Qpiy  upward  nntil  the  fihrous  synnviivl  sae  is  reached,  and 
then  the  latter  drawn  (lown  and  diw«ect«d  away  from  the 
sqjointng  311ft  parts  and  the  iMine.  The  lower  jMirtiou  is 
removed  in  like  manner,  together  with  the  ai'inilunar  carli- 
H^es,  and  then,  after  ilivision  of  the  lateral  and  crucial  lif^t- 
nienls.  the  posterior  portion  of  the  sac.  This  latter  part  of 
the  opimtion  may  be  facilitated  by  fii^t  sawinj;  off  the  bone 
that  Ik  to  be  removed.  Volkinann'  strongly  advisee  that 
the  articular  surfaces  should  be  spared  unless  actually  dis- 
MSG<I,  and  tliat  the  interference  with  the  bone  should  be 
restricted  to  gouging  out  tuberculous  foci. 


KSCieiON  OF  THE  ANKLE-JOINT. 

The  residts  of  excision  of  the  ankle-joint  have  been,  on 
die  whole,  so  unfavorable  that  the  English  and  German 
mn7*eons  arc  incline4l  to  abandon  it  entirely.  When  the 
OjH-mtion  has  been  undertaken  nn  account  of  caries,  tlie  dis- 
emsv  has  usually  returned  in  thi>  tai-sal  bones,  and  rendered 
gecfindary  amputation  necessary.  When,  on  the  other  Lund, 
H  has  been  performed  on  account  of  injury,  the  mortality 
faju<  been  great,  secondary  amputation  has  been  frequently 
required,  and  the  position  of  the  foot  in  the  cases  that  re- 
eovcrol  has  usually  been  faulty. 

The  results  of  conservative  expectant  treatment  have  been 
I  better,  anil,  in  pan,  for  thei  same  reasons.  In  corre- 
idence,  as  baa  boon  pointed  out,  with  the  late  consolida- 
iD  of  the  epiphysis,  inflammation  of  tl^is  extremity  is  likely 
bo  severe,  and  its  destructive  rcMuIti  extensive;  tlie  re- 
iction  of  bone  is  also  very  abundant  and  leads  almost 
urily  to  anchylosis,  so  that,  iinli^ss  great  attention  is 
to  maintaining  Uie  foot  in  a  proper  position  during  the 
Hole  [teriml  of  tn'atment,  it  will  unite  at  a  faulty  angle 
itfa  inversifin  or  evereion  of  the  sole,  and  inability  to  sup- 
irt  the  weight  of  the  body, 
As  anchylosis  is  to  lie  expected,  the  rule  in  excision  is  to 

I  Cuiitnillilull  fur  Chirurgic,  18Hu,  p,  139. 
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remove  the  Bmallest  possible  amount  of  bone,  and  to  make 
partial  instead  of  complete  excision  wlicii  the  disease  doee 
not  extend  to  the  wliolc  joint.  The  retention  of  one  or  Hu 
otlier  mtillcoltis  is  a  great  help  in  preveiitiug  shortening,  and 
in  the  use  of  a  plaster  splint.  The  interoH.-ieous  membtsDe 
between  the  tibia  and  fibula  must 
Fio.  87  be  preserved  carefully.     It  notoulv 

baa  a  great  tendency  to  osaifv,  tint 
also  seems  to  lavor  the  reproducticMi 
of  hone. 

Operation  (total  excision). — ^An 
incision  involving  only  tlip  skin  b 
bi'^un  two  incites  above  the  extern 
nai  malleolus  and  a  littlv  behind  dit 
midiUf  of  the  fibula,  carried  directly 
down  to  the  end  of  the  hone,  and 
thence  foi-wurd  and  slightly  upward 
toward  the  instep  for  an  inch  (Fig. 
87).  The  periostemn  covtring  tb« 
fibula  is  divided  throughout  anJ 
(liHSected  up  fioni  the  bone  with  tlit 
attachment  of  the  lateral  Hgamtmb, 
especial  care  being  taken  ntrt  to 
open  the  sheath  of  the  jtcronc^ 
miisi;lt»*  at  the  [>osterior  border  of 
ekw™  ^.i  Mikir^.  the  mnlleolus,  and  to  reniovv  all  tl* 

thick  periosteum  and  tJie  intcn»- 
seous  membrane  on  the  inner  side.  If  necestiary.  a  Inuw 
verse  liberating  incision  may  be  made  through  the  iieriostntB 
at  the  up]H.'r  end  of  the  cut.  The  bone  is  tlien  dividnl  viti 
a  keyhole  or  chain  saw,  the  upper  end  of  the  lower  fntnuaii 
drawn  out  of  the  wound  to  expose  and  facilitate  thr  Rcpan- 
don  of  the  remaining  attachments,  and  the  piece  rtmiovaL 
The  soft  parts  are  then  held  nut  of  the  way  with  kUp 
tors,  and  the  upper  articulai'  sur&ce  of  the  aslrugalus  «■«■ 
off  with  the  keyhole  saw,  but  not  removed. 

The  foot  is  next  turned  uj>on  its  outer  side,  niid  n  Inn^ 
tudinal  incision  two  or  three  inchen  long  uinde  alone  ur 
aide  of  t)ie  tibia,  ending  half  an  inch  below  the  tip  (U  tk 
malleolus,  where  it  is  then  crossed  by  a  short  horil  "" 
one  involving  the  akin  only.     The  ]icrio8teunt  of  the 
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B  dirided  in  the  line  of  tlie  inciHioii  and  traiisvei-selj  iit  il* 
njiper  end,  anil  ilis8ci't4»l  off,  the  buue  sawn  tliruugli,  and 
the  piece  rtmoTwl.  Latigeiibcck  makes  the  line  of  Hcctinn 
obliqae  downward  und  outward,  Ijecauim  it  is  euaier  to  do  eo, 
but  most  surgeona  prefer  to  have  it  tranHvei-sf.  The  upper 
Bart  of  llic  astragahis,  which  has  been  previously  sawn  off, 
1  then  reinovwl  through  the  sam*  incision. 
The  gouge  is  used  to  aurape  away  any  diaeajied  parts 
feund  on  the  cut  HurStce  of  the  astragalus,  or  the  bone  may 
be  seized  with  ctrong  forceps  and  dissected  out  entirely. 

If  the  bjury  has  affected  the  astragalus  only  (us  in  sonic 
[nashot  wounds),  its  splinters  ai-c  best  removed  tliroiigh  a 
ongitudiiial  incision  upon  the  dorsum  of  the  foot  between 
"  i;  cxti'iisor  tendotLS  of  the  first  and  second  Unj». 

Voi/t'§  Method,  by  Removal  of  the  Attrayalua. — A  we- 
iiw  objection  to  tlie  use  of  the  preceding  operation  in  casea 
tuherculouB  disease  lies  in  its  insutficient  ex[KJsure  of  the 
ilfrior  of  tlia  joint  to  view  and  it  hai!  been  proiioaed  by 
[iieler  in  retura  to  the  old  method  of  an  anterior  trnngvcrse 
icision  with  division  of  all  the  extensor  tendons,  and  by 
>uiM:h  to  oueii  the  joint  by  cutting  across  the  sole  and  saw- 
ig  through  the  ealciineuui.  Vngt,'  however,  has  recently 
"oposed  and  employed  another  method  which  avoids  this 
Etetiflive  division  of  the  soft  parts  and  which  enabh-s  the 
ii)i;eon  to  explore  the  joints  thoroughly  and,  if  necessikry, 
excise  tlie  synovial  meuibrane.  It  consist«  in  primary 
l«thodical  extirpation  of  the  aslnigalits  without  resection  of 
u  malleolus. 

Operation. — A  longitudinal  incision  on  the  outer  side  of 
\e  extensor  tendons,  three  or  four  inches  long,  beginning 
Qve  between  tlie  tihia  anil  fibulu,  and  en<ling  below  at  the 
le  of  the  calcam-o-culHtid  joint;  after  division  of  the  iiiscia 
le  tendons  are  raised  in  their  sheaths,  carefully  separated 
m  tlie  nntlerlying  parts,  and  strongly  retracted  to  the 
i«r  side.  The  extensor  hrevis  is  then  cut,  the  outer  side 
the  indsion  retracted,  the  capsule  split  hmgitudinatly  to 
fiill  extent  and  separated  on   both  sides  fiom  the  hone 

■  C«nlntlbl>tl  fur  Ctiinirgic,  18sa,  |i.  'jsu. 
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witli  knife  and  elevator,  the  head  snd  neck  of  the  a^tra^lv 
cleared,  and  the  aBtnigalo-scaphoid  ligament  divided. 

A  second  incision  is  made  fn^m  a  point  sumeHk&t  bekn 
tlie  centre  of  the  lin-t  backward  below  the  external  malleohu. 
dividing  everything  down  to  the  astragalus,  but  spiiriti^  llit 
peroneal  tendons.  The  foot  is  then  supinateil,  the  anteri'ir 
ligaments  cut  away  from  the  external  inalleoluB,  and  tit 
strong  interosseous  ligament  divided  by  thrusting  n  smJI 
strong  knife  iuto  the  groove  botwcn  the  astragalus  and  eJ- 
caneum.  Tho  head  of  the  tiatragalus  is  then  drawn  fordhlj 
outwanl  with  a  stout  hook,  while  the  foot  is  supinato).  lit 
deep  portion  of  the  internal  lateral  ligament  cur  by  pftMang 
n  knife  between  the  malleolus  and  the  astragalus.,  the  Utiff 
drawn  forward  into  the  incision,  and  its  jjost^rior  altad- 
menw  cut. 

The  remainder  of  the  operation  will  vary  with  the  extcol 
and  character  of  the  disease.  All  the  adjoining  bones  in 
freely  exposed  to  inspection,  and  can  be  scraped,  gongpi 
out,  or  sawn  off. 

I  have  found  the  execution  of  this  opemtion  easy,  cvrt 
when  the  capsule  was  much  thickened  by  djfle«u^>.  atirl  is 
exposure  of  the  interior  of  the  joint  is  very  sati^factorr. 


OSTEOPLASTIC  EXCISION  OF  THE  FOOT  (HEEL  AND  AXKl^ 
(MIKULICZ). 

This  ingenious  opemtion,  the  results  of  which  have  p 
very  satisfiictory,  was  intnuluced  by  Mikulicz  in  1881.' 
is  specially  apjilicsble   to  cases   in   which    tlie   inlc 
about  the  heel  hiis  been  extensively  destroyed. 

Operation.  (Fig.  88.) — Abdominal  decubitus.  Anjj 
clsion  bi'ginniug  a  little  in  front  of  tho  tulirrcle  nfl 
scaphoid  is  carried  directly  across  the  sole  of  thefboti 

Kint  just  behind  the  base  of  the  fifUi   metatersil  k 
^ra  eneh  enil  of  this  one  smother  incision  is  carrivd  h 
ward  and  upward  lo  the  base  of  the  corresponding  mailed 
niul  the  upper  ends  of  the  last  two  incisions  an?  then 
by  a  fourtJi  which  passes    horizontally  across  and  c 

■  Arvhiv  fur  KliiiUcbe  Uhirurgiv,  vul.  26,  p.  (91. 
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rlic  teiido  Acliillis.     In  all  the  incisions  the  knife  is  made 
to  touch  the  bone  throughout. 

The  lateral  ligaments  (»f  the  ankle  are  next  divided,  the 
j<»int  oi>ened  from  behind,  and  the  calcaneum  and  astragalus 

Fio.  88. 


( MUltiilvtir  (>X(*iNi(>n  u(  tli«'  rtM>t.     (  Mikiilio/.  i 

carefully  disserted  from  the  tissues  in  front  of  the  incisions 
and  n'movrd  by  disarticulating  at  the  mcdio-tarsal  joint. 

Finally,  the  malleoli  and  lower  articular  surfjur  of  the 
tibia  and  the  posterior  portion  of  the  cuboid  and  scapliiud  are 
sawn  off  as  shown  by  the  dotted  lines  in  the  fi^rure,  the  cut 
being  made  from  behind  forward. 
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The  cut  surffweB  of  bone  aro  then  brought  into  appmitiun, 
unil  fasteneii  together  with  ntiils  or  suturt's,  an<l  the  woawt 
closed.     Fig.  8S,  U.  represents  the  result. 

EXCISION  OF  THE  BONES  AND  SMALLER 
AHTICULATIONS. 


EXCISION  OF  THE  SUPERtOB  MAXILLA. 

This  opcnitinn  nmy  he  required  on  ac<'ount  of  iniili| 
tiimore  of  the  bone  or  antrum,  or  of  suppurative  ostcitB 
necrosis,  or  to  give  access  tn  the  base  tif  iniphintatioB  I 
iiaso-pharyugeal  |w!jp.  In  the  first  case  tlie  perioslci  _ 
should  not  be  i-etitined;  in  the  second  its  septtrntion  from 
llio  Ixine  is  in  great  putt  accomplished  by  the  infliininistnrT 
process;  in  the  tliii'd  it  Hbould  be  caivfufly  retained  so  'a»  to 
diminish  the  subsequent  deformity. 

In  total  excision  the  bony  connections  that  rc4|uin^  t»  br 
divided  are :  (1)  The  one  with  the  malar  bone  Wlow  titf 
outer  angle  of  the  orbit.  (2)  That  with  the  opposite  Iwoe 
along  the  centre  of  the  harti  palate.  (3)  Those  formed  lit 
the  nasal  process  new  the  inner  angle  of  the  orbit;  and  M) 
that  with  the  palate  bone  and  pterygoid  process  ,.f  m 
sphenoid.  The  first  may  he  divided  by  nicking  tlic  anteri^ 
suHace  of  the  bone  with  a  saw,  and  completing  the  divi»i(U 
with  cutting  forceps,  or  with  chisel  and  mallet,  ur  )iy  past- 
ing a  chain-saw  around  it,  through  the  spheoo-iuuxilUiT 
fissure  in  tlie  orbit  and  zygomatic  fossa.  The  seonnil  a 
divided,  after  having  drawn  one  or  both  incisor  tei>th.  Iij 
means  of  a  saw  passed  into  the  nostril,  or  with  cutting  for-  i 
ccps  with  long  narrow  blades,  or  a  chisel.  The  third  ■  ] 
eiisily  divided  with  forceps  or  a  chisel,  and  the  founfj  lit__ 
twisting  the  bone  downward  after  all  the  other  conuec 
liave  been  sevcivd. 

The  periosteum,  covering  the  floor  of  the  orbit,  n 
and  easily  dctuchcd ;  that  on  the  hard  palate  u  tfaidt] 
difficult  of  removal,  on  account  of  tbc  irregnlsritieB  d^ 
Buriace.     Tlierc  is  hut  little  ihuii;i'r  of  injury  to  the  ill 
maxillary  ririi-ry.  and  it  is  weldoiu  necessary  to  app 
than  one  or  two  ligaiurcs  to  its  divided  hranchra. 


cd  b 
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septic  gauze. 
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III  [uirtial  excision  the  orMtnl  \<\iHl'  is  lel>,  the  \hw  of 
'  '  *  II  of  l\w  Ihimo  pHf^iiig  liniiugli  th(.'  uni(.'rii>r  whII  <iI'  llir 
lUtnim  fVotii  the  ri<w1nl  bi  tlit<  lower  I'oruci'  of  the  iiiii<in 
Tltli  llie  unlur  liune.  Tlie  reinaiiiirij;  attuclimenU  iii-e  itien 
irokeu  as  bot'oie.  Tlit^i-o  iii'c  n]no  Dtlicr  vnrietieti  of  pai-tial 
ixciaioii  for  tlie  reumvalof  na«o-}iliiiryiij^'al  piily|)i;  reiuovnl 
F  the  nasal  {ii-cii-'eaH  with  thf  nuKul  lione ;  removal  of  jiart  of 
bv  hard  [lalute  (Nelaton):  and  leniporary  removal  of  (lif- 
erent [lortioLs,  preserving  the  ei>nnection  with  the  soft 
I,  anil  replacing  them  after  the  polyp  has  been  removed. 
The  inciaioiiB  that  have  been  pi-oposed  may  be  claused  as 
1)  external  anil  (2)  median :  the  former  extending  fi-oni 
le  angle  of  the  mouth  upward  and  outward  to  the  malar 
me:  the  latter  jKisein}!  from  or  near  the  middle  of  the  lip 
ji  toward  the  inner  angle  of  the  eye.  The  former  air  ojwn 
D  the  objections  that  they  dividu  the  branches  of  the  facial 
wrve,  endanger  Steno's  duct,  and  leave  a  eonspicnous  scar. 
?ho  preference  is  now  generally  accorded  to  the  median  in- 
ktona.  TliciK-  follow  the  outline  of  the  side  of  the  nose 
wnt  or  Icsw  closely,  iiud  some  of  them  are  supplemented  by 
I  tnuisvcrae  incision,  pa.teing  a  quarter  of  an  inch  below  t)ie 
>»cr  margin  of  the  orbit.  For  partial  excision  Gutrin  re- 
DmmendK  an  incision  pasding  from  the  side  of  the  wing  of 
he  nose  along  the  nafio-labial  fold  to  the  angle  of  the  mouth 
I.  8it  and  90). 
order  to  avoid  the  swallowing  of  blood,  it  is  well  nut 
It  carry  the  incision  through  the  lip  or  divide  the  gingivo- 
thial  fold  until  after  the  anterior  face  of  the  hone  has  been 
lenuded  as  far  nn  possible. 

It  ia  possible  to  remove  llie  siijierior  maxilla  through  the 
louth  without  making  any  cutaneous  incisions,  but  it  is  a 
ery  difficult  and  painful  oj>eralion,  and  the  hemorrhage  is 
lost  embarrassing.  I-arghi  has  removed  both  tmnea  through 
lie  mouth,  upon  the  cadaver,  and  says  it  is  easier  to  remove 
Olh  togethiT  than  one  atone  in  this  way. 

In  simultancfiiis  excinion  of  Iwth  superior  maxillie,  the 
une  incisions  may  be  made  on  both  sides,  as  for  the  re- 
nvaj  of  only  'inc.  or  Dieffenbauh's  median  incision  may  bo 
Mtic  along  the  ridge  of  the  nose  and  the  middle 
pp(M-  lip. 


'   tllD 
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Operation  bj/  one  of  the  Median  IncUiotu.  (Fig,  (*i*.) 
— Tlie  im'isioti  is  made  in  the  direction  selected,  the  knife 
penetnitiiifj  to  the  i)one  throughout  exiTpl  at  the  lip.  The 
t-artilage  of  tiie  nose  is  separated  from  the  hone  and  reflected 
inward  with  the  small  internal  flu]),  the  edge  nf  the  orbit 
(4eareil,  and  the  external  flap  dissected  outward  as  far  as  tn 
the  mftiar  hone  ahove  and  (I  le  tuberosity  of  tlie  maxilla  bcJo* 
if  possible,  the  infraorbital  nerve  being  divided  at  its  point 
of  emergence  from  the  foramen. 

The  periosteum  of  the  floor  of  the  orbit  ia  then  detxcbni 
with  tlie  handle  of  the  knife,  as  far  as  the  spheno-maxillwr 
fissure,  the  malar  proeesa  or  hone  cut  through  with  the  »■ 
or  forceps,  and  the  thin  plsitc  of  bone  forming  tlie  floor  <>f 


the  orbit  divided  with  the  knife  obliquely  inward  and  fonfud 
from  the  anterior  end  of  the  apbeno-maxillary  flsaure,  TU 
superior  m.ixillary  nerve,  which  can  be  readilv  diatinguiflted 
through  the  bone,  should  also  be  divided  a.-*  far  back  ac  |«*- 
sible.     Finally,  the  nasal  process  is  divided. 

The  incision  i."  then  carried  through  tlie  lip,  and  the  it 
tachment  of  the  external  soft  (Hirts  coinpletiHl. 

The  mucous  membrane  of  the  roof  of  the  moutJi  is  dinM 
transversely  on  a  tine  with  the  hmt  molar  tooth,  and  Iw^. 
tudinally  in  the  median  line.  An  incisor  tooth  i*  liSll 
vn,  and  the  hard  palate  diviilL-il  with  klw  or  iaaff 
e  to  the  septum. 
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If  till-  miKTiiw  tiii'tnhnine  of  tlii'  roof  nf  the  inotiih  \n  not 

dit  mnv  bo  rctwincd.    Insteiwl  of  the  incisions  tliroiigh 

it  jnat  mentioned,  one  is  made  al<mg  the  inner  border  of  iTie 

■Iveolar  protcw,  its  edge   raised,   nnd   the  memhrano  de- 

sclicr]  inwanl  and  backward  lo  tlio  median  tine.     After  the 

moval  of  the  bone  it  unites  with  the  cheek,  closes  in  the 

nouth  as  before,  and  may  become  strengthened  by  a  deposit 

T  bone. 

Finally,  tbe  bone  is  grm-ped  with  strong  foivejB,  twisted 

downward  tii  break  its  pOMtei'ior  connections,  and  removed, 

■rnemlly   hnnging  with    it  part  of    the    palate  bone,    tbe 

luniilar  procetui  of  the  ptcrygoiti  and  some  iittnche<l  miis- 

ular  fibres. 

Subperiimteal  Excision  (Oilier). — I'hiM  method  can  be 
ipliived  with  any  of  the  mediaa  incisicms  ubovc  mentioned, 
it  oilier  prefttrs  an  external  one  (Fig.  110,  B). 


^'  A' /I 


1,  t.'utinieoug  Ifii-itiiiH. — An  incision  is  inmie  from  the 
iddl«  of  the  malar  bone  to  a  point  on  thi'  upi>cr  lip  une- 
lird  rtf  an  inch  from  tbe  angle  of  the  month.  If  netieswiry, 
■eoind  incision  nnnst  be  inwlc  iil  tbe  tiiithlle  of  ibe  I' 

■riiHi  upward  amund  tlie  iiojilril. 
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2.  Imnaion  of  Mucoun  Membrane. — Tlip  incioion  is  be- 
gun on  the  outer  siirface  nt  ibe  inl«rval  between  the  foami 

"  inciaor  and  tlie  canine  tootli  (be  davn  not  remove  the  inter- 
maxillary bone,  that  which  siipiwrtH  the  incisor  teeth  )cUm 
to  the  edge  of  tlie  gum,  uarricd  back  around  the  Wt  uioUr, 
then  forward  on  tht  inside  to  a  point  corresponding  to  ihst 
at  vhlch  it  wus  begun,  and  thonue  obliquely  biickwanl  to 
tlic  median  line.  A  ttliort  incision  through  the  periofttenm 
is  next  made  fi-om  the  anterior  external  extreiniiy  uf  the 
former  upward  and  inward  to  a  point  a  ({uarter  of  on  incb 
external  to  the  anterior  nasal  sjtine. 

3.  Separation  of  the  Penoalium. — Tlie  periosteum  of  ih* 
anterior  surface  is  then  detached  with  an  elevator,  care  ba»g 
taken,  however,  to  divide  the  infraorbital  nerve  with  a  knife 
at  its  point  of  emergence,  and  the  denudation  is  cairieti 
along  the  floor  of  the  orbit.  Unless  it  is  necetisary  Ui  n- 
move  the  nasal  process  of  tlie  maxilla,  the  lachrymai  sae  atul 
duct  can  be  left  uninjured  and  adherent  to  the  piTiostcum. 

The  periosteum  of  the  roof  of  the  mouth  is  then  i^epanW 
from  without  inward  as  titr  as  the  median  line. 

4.  Sfction  of  the  Bone. — The  nasal  and  malar  prooesso 
are  divided  with  forceps,  chisel,  or  chain-saw  as  before  l^^ 
scribed,  the  canine  tooth  drawn,  the  edge  of  the  chisel  in- 
serted in  the  gap  left  by  it,  and  pressed  gently  hackwinl 
and  inward  to  the  median  line,  thence  directly  baekwv<l 
along  the  suture. 

The  bone  'a^  then  twisted  out,  the  palatal  suturei)  n<tlK 
external  periosteum,  and  the  wound  closed, 

SI-MI'LTANllOCS    EXriSIoN    OF    IIOTU    Sl'PBRlDK     MAXILLil 

An  incision  may  be  made  from  each  angle  i^f  the  tt 
to  the  malar  hone  and    the  broa<l   Hap  rellectetl  toward  d 
forehead,  or  Dieflenbach's  incision  made  along  thv  i" 
the  nose  (Fig.  90,  C),  with  or  without  a  transver^  oi 
ing  across  it  and  below  the  margin  of  each  nrbit. 

J'ho  bones  are  removetl    together,  not  sepai-ati'lj. 
malnr  processes  or  bones  are  divided  in  the  usual  uiaiii 
the  nasal  processes  divided  with  a  chain  saw  |ia.-«<.-d  E 
'        '         '     '  L>  lachrvmal  '  ' 


vomer  fieinirale<l  wiili  cutting  forceps.     The 


p<^rio 
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the  tmrd  ]ia]at(>  is  MpurattKl  from  tlic  guiTi!<  by  a  somkrirc-u- 
'  incision  and  diwcctol  buck,  tlie  posk-rinr  connections 
broken  jiml  Itie  bont  ri.'movfd  hy  twisting  it  downwiird  nntl 
forward. 

tartial  ash  temi'okary  kxobion  of  tue  stpkhioit 
Maxilla  to  facilitate  the  remdval  of 

NASlJ-PllARYNliEAL    POLrP.-l. 

Rrtfction  of  Po»terior  Portion  of  Hard  Palate  (Ni'la- 
lon). — The  9oft  palate  is  first  diviJed  from  before  backwai'd 
kloQg  the  median  line,  and  the  incision  prolonged  fiirwanl 
through  the  ptiriaiit«um  of  the  hard  palate  as  far  afl  may  be 
judged  neeossary.  A  transverse  incision  ia  next  made  on 
cne  side  from  the  anterior  extremity  of  the  first  toward  the 
teeth,  and  the  flap,  including  half  the  soft  palate,  diwectctl 
T  the  bone  Irom  the  median  line  outward.  The  mucouf* 
menibmne  on  the  floor  of  the  ci>rre4ponding  nostril  is  th?n 
Sividod  clo*e  to  the  septum,  the  hone  jierforated  at  the  an- 
r  ooniers  of  the  denuded  »nrface,  and  the  separation  of 
ibe  <tntulri lateral  piece  accomplished  with  cutting  forceps. 

After  removal  of  tlie  polyp  the  soft  parts  are  replacwl  and 
Mitched  together.     The  bone  is  i^ometimes  reproducoil. 

Jiffction  of  tlf  Upp'-r  Portion,  ti-aving  the  Hard  I'ahite 
tnit  Ahfolar  ProcKit  (Von  I-a.ngenbe(.ik). — The  following 
H  somewhat  abridge*!  from  the  description  in  the  Deutsc/f 
KUnik,  VHn,  pagi;283: 

An  inciflion  convex  downward,  from  the  ala  of  the  uoec 
lo  the  malar  biiue,  and  along  the  xygoma  backward.  A 
lecond  incision  from  the  nasal  iiroce.'w  of  the  frontal  along 
llic  lower  border  of  the  orbit,  meeting  the  firet  at  the  middle 
)f  tlie  malar  Imne. 

He  worked  down  to  the  bono  thmngli  rhc  first  ineivion 
uid  separaleil  the  attachments  of  tlie  miuiseter  to  the  malar 
'lone.  As  fioon  as  the  tenm'  foMcia  bucnilii  viii.*  cut  the 
tumor  appeared.  Drawing  the  inferior  muxiila  awuy  with 
I  stH>culum,  he  easily  paji-teil  hln  finger  ht-tween  the  lunior 
Uirl  the  )4uperior  maxilla  through  [he  ptery([<i-m axillary 
iiMure  inti)  the  apheno-niaxillary  fossa,  both  of  wliiuh  Uiul 
I  enlargeil  hy  preA.sure.  ami  then  tlimugli  the  dilated 
spheni>- palatini!  11  to  the  cavity  of  the  nose.  i 
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A  fine  elevator  and  then  a  fine  keyhole  saw  were  pawtd 
by  tlie  same  route,  ftiid  the  nuperior  maxilla  sawn  iLrmigfa 
horizontally  from  behind  forward,  while  the  U-fl  forftiniTfT, 
paKseil  through  the  mouth  into  the  pharynx,  overed  ibr 
point  of  the  aaw  and  kept  it  from  striking  agninet  the  Mp- 
tum  of  the  nose. 

The  second  incision  wa«  then  curried  down  to  tho  bnw 
and  into  the  orbit,  and  the  mft  parte  divided  in  the  angl* 
hctween  the  frontal  and  aygomalic  processcm  of  the  miditf 
hone. 

The  second  cut  with  the  saw  was  then  made  from  bdmi 
npwiird  through  the  zygomatic  process  of  the  temporal  sml 
the  frontal  process  of  tbo  malar  bone  lo  the  Hpheiio-maxiUuj 
fissure,  and  thence  across  the  floor  of  the  orbil  to  the  lacli- 
rymal  bone. 

'i'he  rcsecteil  portion  was  thus  left  atlachtKl  unly  to  Hw 
nasal  bone  and  the  nasal  procesH  of  the  frontal  iiy  its  o«b 
uninjured  Da.$al  process.  The  hard  palate  and  nlvtHilnr  pn>- 
cess  had  not  been  touched. 

He  then  passed  an  elevator  under  the  niular  Ixme  iiT>d 
turned  the  piece  slowly  iipwaril  upon  its  contic^tionjj  m 
upon  a  hinge  until  the  ui&lar  Ixme  ha<l  nearly  n-nchol  the 
uie<lian  line  of  the  face,  and  the  sphcno-maxiluir^-  and  noiol 
fossfe  were  completely  aecessible. 

The  bleeding  wa«  severe,  but  wtopped  spontaueouely,  llw 
jii'teria  spheno-palatina  alone  was  tied  at  iUt  t-iitmntT  inln 
the  foramen  spheno-palatinum. 

The  bone  waa  replaced  and  nicely  adjiiwted.  ila  temlMKj 
to  rise  being  rentrained  by  pressure  nntil  the  metaiiie 
had  been  set  in  the  skin. 


OTHBR    MKTI!n[.s 


Thew.'  may  here  he  di^scrilwd.  althougli.  properly  a 
iiig,  thpy  are  not  resections  of  the  superior  maxilla.  _ 

Boeckel  makes  two  trancvcrso  cuts  acnjss  the  nose,  w  | 
unitcK  tht^ir  extremities  by  a  third  along  its  aide.  The  m>  I 
nre  carrietl  to  the  bone,  nnd  the  'luadrilntoral  ootco-nill 
Otis  fiap  ihu!<  formed  turned  back  upon  the  cheek,  tlii'd 
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iai  [iroccHS  which  fnrm»  ite  bawe  having  first  beeii  broken 
uilh  [jft'ldod  forceps,  one  blade  of  which  is  pasHed  into  the 
jDoetril, 

Onier  turns  the  whole  nose  downward.     lie  begin«  iiis 

incunoii  at  the  edge  of  the  bone  <rloBC  behind  the  alft  of  the 

;  carries  it  upward  along  its  side  to  the  highest  part  of 

:  dfprcssion  between  the  eyett,  tlien  across  and  down  to 

■  i-orreaponding  point  on  the  oiber  side  {Fig.  Ul,  A). 

Hie  bone  is  sawn  through  in  the  line  of  the  incision,  the 

kie*:e»<arv  liberating  iocisiun^  made  in   the  septum  or  the 

Udeii.  and  the  nose  tume<l  down. 


The  Kejjtnm  is  pressed  a«ide,  tlie  polyp  extracted,  its  biise 
r  implantation  8cra]H.-d,  and  the  nose  replaced. 

A  modifii-ation,  which  is  sometimes  desirable  on  account 
f  the  siie  of  the  polyp  or  the  distance  of  its  implantation, 
I  indicate<l  in  Fig.  1*1,  B.  Tlie  incision  runa  more  ob- 
iifoely  backward,  and  a  transverse  one  is  made  from  each 
nd  to  the  ala  of  the  nose.  The  bone  is  divided  in  the 
iirection  of  the  cutaneous  incisions,  in  the  vertical  one  as 
efore  described,  in  the  horizontal  one  by  passing  a  fine  saw 
croM  the  nostrils  thmugh  hoW  iniule  between  the  bone 
od  eartilages,  and  Mwing  backward.  This  line  of  section 
Btuit  be  high  enough  fc)  avoid  th«  vnota  of  the  teeth. 

In  some  caeee  it  is  sufficient  to  mobilize  the  Imoer  i-nd  of 
he  twwe  by  an  incision  under  tlie  lip  in  the  gingivo-laVial 
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fold,  and  then  by  cairyiDg  it  anil  the  liii  upwiinl   vitv  frw 
access  to  the  nusal  fosase  ia  uhtjiiDed. 


EXCISION    OF    THE    INKKItloK    JIAXIl.t.A.  ^H 

This  may  be  total  or  piirtial;  and  partial  exciinon  nut 
involve  the  removal  of  anj  part  of  tlie  bi>dv  of  the  bone  or 
of  the  amending  raniu!4.  Partial  excixion  of  the  budy  nu; 
sometimes  be  accomplished  through  (he  mouth  withont  thf 
aid  of  a  cutaneous  incision,  or  bj  an  incisiou  along  tbr 
lower  border  of  the  bone  ■with  or  without  another  at  riglii 
angles  to  it  extending  toward  or  even  through  the  hp,  w 
by  two  vertical  incisions  downward  from  the  angles  of  ibe 
mouth  when  only  the  upper  part  of  the  body  of  the  bone  '» 
to  be  removed. 

When  the  ascending  ramus  aliKo  is  to  be  rL-set^ted  the  in- 
cision should  pass  along  the  lower  bordei-  of  the  bone  to  tlM 
angle  of  the  jaw,  and  then  upwar<l  along  tlic  posteriur 
border  of  the  ramus  to  the  level  of  the  lobuK-  of  the  o»r- 
If  the  incision  is  carried  higher  the  facial  nerve  is  ner»- 
sarily  divided  with  consequent  paralysis  t>f  the  miiscleft  su|» 
plied  by  it,  a  complieation  which  should  he  avoidvtl,  not- 
withstanding the  assertion  of  some  authors  that  tlie  paraJrcif 
may  disappear  after  a  time.  The  horiKonlal  portion  of'tfce 
incision  should  be  a  little  below  the  border  of  tlio  bone  i» 
order  that  the  cicatrix  may  ho  less  conspicuous,  Sjae 
removotl  the  entire  ramus  with  the  condyle,  withoal  opt*- 
ing  into  the  cavity  of  the  mouth,  hv  an  in<;ision  ^i^ill; 
convex  backward  oxtendiog  from  tte  zygoma  to, 
little  beyond,  the  angle  of  the  jaw. 

The  principal  danger  is  of  injury  to  the  internal  m 
artery,  which  lies  almost  in  contact  witli   tlie  inner 
of  the  neck  of  the  condyle.     The  lingual  nerve 
close  relation  with  the  inner  side  of  the  rttmus, 
tween  it  and  the  internal  pterygoid  muscle.     Mi 
introduced  a  modification  of  the  method  of  operatjoj 
has  rendered  it  almost  easy  and  has  diminishiil  the 
mentioned  danger.     It  consists   in  separatin^r  the 

lis  of  the  condyle  by  twisting  and  tearin( 

■r  all  the  connections  have  been  divided. 
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Mtion,  vhich  fiound&,  perhaps,  rougher  and  less  surgical 
lian  it  really  is,  is  not  adopted,  tbe  joint  must  \te  ap- 
H-uached  from  in  front  so  as  to  avoid  the  external  carotid, 
phich  lies  close  behind  the  bono  in  the  substance  of  the 
rotid.  It  is  sometimes  allowable  to  divide  the  neck  'if 
iiie  condjrle,  or  even  the  ramus  below  the  sigmoid  notch, 
rith  cutting  pliers,  and  leave  the  upper  fragmt-nt  in  place. 
Another  clanger  is  in  the  division  of  the  attachmente  of 
rgenio-hyo-glosHUB  muscles  to  the  bone.  The  tongue,  de- 
priveil  of  it«  support,  falls  back  upon  and  closes  the  glottis. 
As  a  preliminary,  therefore,  to  any  operation  in  which  tliese 
attachments  ai-e  divided,  a  stout  ligature  ^should  be  passed 
through  the  tip  of  the  tongue  and  held  by  an  assistant. 
VAer  the  ofieration  it  should  be-  fastened  to  a  harelip  pin 
)  the  external  incision,  or  to  the  skin  of  the  face  by  a  Rtrip 
f  adhesive  piaster,  and  retained  fur  a  couple  of  days,  at 
Hiv  end  of  which  time  the  mui^^drs  will  usually  have  formed 
r  attuchments, 

The  bone  shonld  be  sawn  through  with  a  chain  i»r  com- 
non  sow,  according  to  circumstances,  or  merely  nicked  with 
Qw  saw,  ami  iia  division  compleieil  with  cutting- pliers. 
The  tooth  occupying  the  propased  line  of  section  should 
'ist  be  drawn. 

Ligature  of  one  or  both  carotids  has  been  proposed  and 
teriormed  as  a  preliminary  operation  to  prevent  excessive 
peiDOrThBge,  but  it  ha.i  proved  to  be  not  only  unnecessary 
rut  iiieffectuid.  In  Mott's  cuae  the  main  operiition  had  to 
e  adjiiumiHl  to  allow  the  patient  to  recover  from  the  shock 
T  tbe  preliminary  one.  In  another  case  in  which  both 
krotids  hail  been  tiG<l,  the  main  operation  had  to  be  aban- 
med  on  account  of  hemorrhage.'  Symc  says  tlie  pre- 
ninary  ligation  in  unnecessary,  because  the  only  arteries 
it  need  to  be  divided  are  the  facial  and  the  tiimaversc 
lUchcH  of  the  temporal,  bleedirif;  from  which  can  be  easily 
mtrolleil,  and,  furthermore,  all  the  advantages  offered  by 
Uion  <if  the  carotids  can  be  oblaine<l  by  their  temporary 
tonpreasiou  during  the  operatioD. 
[The  attempt  should  be  made,  when  possible,  to  gel  pri- 
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ninry  union  of  the  intra-buccal  wtxim)  and  to  draiu  tlimu^ 
tile  external  one.  Tliie  itiakes  it  ea.aier  to  keep  the  wuuud 
sweet,  diminiNheN  tlii.'  daug«;r  of  purulent  inrtH:ti'>u.  aai 
uvoids  the  risks  incident  to  the  swallowing;  of  the  dn-iia- 
piiBiag  discbarges. 

The  resultB  of  the  operation  are  usuallv  very  giKni,  aint 
the  deformity  less  than  might  be  eapecteu.  Subpcri'ietal 
exdsion  has  been  followed  by  reproiiuctiou  of  tlic  entire 
hone  with  condyles  and  diarthrodial  cartilages,  mid  «vmi 
when  thi'  periosteum  is  not  preserved  the  cicatrijt  bii:uiiM4 
vnry  firui  and  fibrous,  and  able  to  support  a  plate  with  arti- 
fidnl  leetli. 

Ei-»e<!ti'm  of  the  Anterior  Portion  of  the  Buiiy. — This 
may  be  done  by  means  of  a  vertical  incision  in  the  lucdiwi 
line,  or  of  a  horizontal  one  below  the  five  border  of  tlif 
hone,  or  fix)m  within  the  mouth  without  any  cutaneous  in- 
cision. 

If  one  of  the  incisions  is  uiadf.  the  external  and  inteniil 
surfaces  of  the  bone  are  cleared  through  it,  a  ti>oth  dniini 
at  each  of  the  proponed  points  of  section,  and  the  bone  sawn 
through. 

If  no  external  incision  is  made,  the  external  aurfkcc  <t  W 
the  bone  is  cleared,  beginning  at  ihe  edge  of  tlie  gum  «M 
the  gingivo-labial  fold,  aci-ording  as  the  periosteum  is  nrl 
not  to  be  preserved,  and  the  lip  drawn   down  under  1 
oliiii  80  that  the  bone  protru<les  through  the  montli.     It  ^ 
then  be  easily  sawn  through  and  freed  from  its  aturia 
on  the  inner  side. 

Re»ection  of  the  Lateral  Portion  of  the  Body. — TXxt  a 
cision  extends  along  the  lower  bonier  of  the  jaw  from  in  I 
angle  neatly  to  the  symphysis,  and  tlien  is  carried  vertiaJ|j  ■ 
upward  to  the  ba«c  of,  but  Dot  through,  the  lip.     The  I 
in  dissecloil  up,  tho  elevator  being  used,  of  couree,ifi 
periosteum  is  to  be  preserved,  the  inner  surface  of  the  b 
cleared  near  the  symphysis  for  ihc  passage  of  a  chuB-C 
and  the  section  made  if  possible  at  a  short  distance  t 
the  median  liue,  so  as  not  to  disturb  the  iniiertioo  nf  | 
snio-hyo-glossus.     This  section  mjiy  be  made  n 
V  from  bcfoi'c  buckwurd  if  pi'eferred. 
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The  bone  is  then  drawn  downward  and  outward,  its  inner 
■r&ce  cleared,  and  the  saw  applied  behind  ihe  lawt  molar 
mth  or  at  any  euitable  point. 

JifSectioH  of  the  Ramus  and  Rolf  of  the  Body.  {Fig. 
'?.) — An  incision  is  begun  close  to  the  posterior  border  of 
tJie  ramiw  on  a  level  with  the  lobule  of  the  ear,  carried 
down  to  the  angle  of  the  jaw,  and  thence  along  its  lower 
bonier  to  the  symphysia,  where  it  is  inct,  if  necessary,  by 
»  vertical  one,  beginning  lielow  ilic  free  border  of  the  lip  a 
little  to  that  side  of  the  mcilian  line  on  which  the  bone  is 


\  be  removed.  The  flap  thus  murki-d  out  is  dissected  up 
the  I)one  ari  liir  BA  can  he  done  without  opening  into 
s  buccal  cavity,  and  the  diviJwl  facial  arlery  tied.  The 
rface  of  the  bone  is  then  clparcii  in  the  same  nmii- 
ir.  ID  incifior  tooth  drawn,  and  the  hone  sawn  through. 
I  Tb«  jaw  is  then  drawn  downward  and  forward,  the  denii- 
lion  of  its  inner  surface  completed  hy  dividing  the  attach- 
ment of  the  mucous  inoinbrauc  iind  of  thi"  internal  ptery- 
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AJiCBn,05[3    or   TUB  JJW. 

Tlie  m'Mt  oornmon  CMtfe  of  anchTlosis  of  the  jav  ] 
frmrKl  la  cicatricul  retraction  or  adhesions  Irit  behind  I 
iaiT^haixal    nluration.      Rixioli   (IS.^8)  whs  the   fint   I 
point  out  that  tht^  proper  aim  of  an  operation  intended  I 
rolit-re  tliifl  infinnitf  shoald  be  the  establishment  of  a  paeiu 
arthnnis  in  front  nf  tlic  adlicaionx  or  cicatricial  bands  whei 
tlio  cauw  itMclf  ciKilil  not  he  removed.     His  operation  < 
Minted  in  tho  diviHion  of  the  inferinr  maxilla  behind  the  I 
lO'ilar   tofjth    by  iiKnnx  of  a  opecially  constructed  osteoto 
intniilriml  itirough  the  mouth.      Uo»j  union  of  the  fractal 
wna    tiiftri    l/i    he   prevented    by    motion.     Esraarch   (1859)1 
pnipfmcd  till)  rt'iriovnl  of  a  wedge-Hhiipeil  piece  of  the  bom 
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By  some  surgeons  the  bawe  of  the  wedfje  is  lakcti  IVom  the 
alveolar  process,  by  others  from  the  lower  bonier  of  tlie 
jaw.  Diefienbach  prupoeed  to  divide  (he  iiscending  ramus 
horizontally  fiom  betiire  bnckwiinl  by  meiins  of  a  chisel 
pa8se<l  through  the  mouth  to  the  anterior  border  of  the 
ramus. 

Operation  (removal  of  wedge-shaped  piece). — An  inci- 
sion is  bcgiin  at  the  angle  of  the  jaw  and  tarried  two  inches 
forwiu-d  along  the  lower  border.  A  nari-ow  strip  of  bone 
is  then  cleare<l  on  both  sides  up  to  the  edge  of  the  gum,  a  ■ 
tooth  dmwn  if  necessary,  the  chain-saw  passed  around  the 
bone  through  the  incision,  and  the  section  made.  The  an- 
terior fragment  is  then  depressed  and  protruded  tlirougU 
the  wound,  and  a  wedge-shaped  piece  from  one-third  to 
one-half  of  an  inch  in  width  at  its  witle«t  part  cut  nft'  with 
cutting  forceps. 

Mxcuion  of  thf  Condt/fr. — Tliis  may  be  required  for  the 
relief  of  anchylosis  due  to  liony  or  librous  union  between 
the  condyle  and  the  temporal  bone.  The  incision  is  begun 
at  the  lower  margin  of  the  zygoma  close  in  front  of  the 
temporal  artery  where  it  adjoins  the  ear,  and  carried  forward 
along  the  zygoma  about  one  and  a  nuarter  inches,  the  tLssuee 
being  divided  layer  by  layer  until  the  bone  is  reached.  A 
second  incision,  involving  only  the  skin,  is  then  carried 
from  the  centre  of  the  firet  directly  downward  for  about  an 
inch.  The  Moft  parte  are  next  carefully  separated  with 
knife  and  elevator  from  ihe  margin  of  the  zygoma  and  the 
outer  surface  of  the  joint  and  drawn  downwanl  with  a  hook, 
thus  preserving  the  parotid,  nerves,  and  vessels  from  injury. 
The  neck  of  the  condyle  is  then  freed  by  working  around 
in  front  and  behind  with  a  small  elevator,  keeping  close  to 
the  ))onc  so  as  to  avoid  injury  to  the  internal  maxillary 
artery,  and  finally  divided  with  the  chisel.  If  there  is  bony 
union  between  the  condyle  and  tenipoml  bone  the  chisel 
must  be  again  used  to  scpjkrutc  tliem,  it^  edge  being  kept 
directoti  somewhat  downward  so  iw  not  to  bniik  through 
into  llie  cavity  of  the  ci-iinium. 
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Oilier'  reports  the  following  case :     Vertical  incision  t 
inches  long:  detacbtneiit  of  pei'io§teuni,  and  rcniovat  c 
"  red  viiACuUr  sei|iie»triini  one  and  one-quarter  inches  sq 
lullierenr  to  the  rest  of  tlu'  bone  only  by  medullary  g 
lations."     The  adjoining  rarcfieii  bone  was  gouged  i 
portions  of  the  internal   platt^'   Inking   lei)  at  n  f^w  poinU 
The  projecting  and  denuded  ends  of  two  costal  cartila 
the  fourth  and  liflli,  were  cut  off. 

Three  yoiirs  aftcrwiird  the  patient  died  of  phthisis,  i 
the  autopsy  »liowed  reproiluetion  of  all  the  pnrt«  removed. ' 


This  is  beet  perfoi-med  in  those  regions  where  the  bone  ia 
coverfHl  by  a  ibiu  muscuhir  layer.  In  the  middle  third  of 
the  rib  the  intercostal  artery  lies  in  a  groove  on  the  inner 
aide  of  the  lower  border. 

The  incision  should  correspond  in  length  and  direction 
with  the  portion  of  bone  to  bo  removed,  and  should  be 
crossed  at  each  end  by  a  short  transverse  one.  The  flaps 
are  then  dissected  up,  the  periosteum  sepanited  as  far  as 
passible,  a  chain-saw  pa-tsed  at  the  limits  of  the  diseased 
portion,  and  the  piera  removeil.  Insteail  of  the  saw,  cut- 
ting-pliers may  be  used. 

In  Eatlandcr't  operation  for  empyema  (thoraco-pla^tik), 
in  which  portions  of  several  adjoining  ribs  are  reflected  to 
allow  the  chest  wall  to  sink  inward  and  unite  with  the  vis- 
cei-al  pleura,  the  position  of  the  incision  is  usually  deter- 
mined by  that  of  the  fistula.  The  inci^iun  is  maile  along 
the  intercostal  space  occupied  by  the  fistula,  and  the  adjoin- 
ing ribs  resected  as  above  descrilted.  The  limits  of  Uie 
cavity  are  then  determined,  and  other  ribs  resected,  if  neces- 
sary, through  a  vertical  incision  niaiie  from  the  centre  of 
the  first.  If  the  costal  pleura  is  so  thick  as  to  prevent  the 
attainment  of  the  desireil  object,  it  must  be  cut  away  from 

'  Traits  de  In  lti%Sn£rBtion  des  Os,  vol.  li.  p.  58. 


BXOISIOK   OF   THE   CLATIOLS. 


198 


a  sufficient  i>art  of  tlie  area  of  reaeftion.  From  three  to  six 
ribs  have  been  thus  resectt-il,  in  lengths  varying  from  one  to 
three  inches.  The  operation  haa  been  i-eetricted  to  the  riba 
between  the  third  and  eigbtb,  but  in  one  ease  a  small  portion 
of  the  clavicle  also  wils  removed.  Sometlmei^  tlie  thickened 
visp«ral  jili'ina  has  also  been  dissectoii  off. 


KXIMSION    OK   TilE    CLAVIULK. 

On  account  of  the  proximity  of  the  larf;e  vessela  of  the 
neck  this  has  hoen  considered  the  most  dangerous  of  all  the 
cxciaions.  The  danger,  however,  varies  greatly  with  the 
nature  and  extenl  of  the  disease  which  renders  the  opera- 
tion necessary.  Thus,  when  there  is  osteitis  with  thicken- 
ing and  loosening  of  the  periosteum,  the  ojicrator  can  easily 
keep  close  to  the  bone,  and  the  danger  of  injury  to  the 
TCSBela,  as  well  as  of  exciting  diffuse  inflammation  below 
the  deep  iascia.  is  reduced  to  the  minimum.  On  the  other 
hand,  when  caries  has  existed  for  a  long  time,  the  soft 
parts  have  became  infiltrated  and  hound  down,  and  the  bone 
thickened  and  rougbened,  the  difficultie.'^  arc  immensely 
increased ;  and  when  tlie  bone  is  the  seat  of  ii  malignant 
tumor,  extending  in  all  directions,  its  removal  may  tax  the 
powers  of  the  miist  skilful.  Valentine  Mott  spoke  of  his 
case  as  the  must  difficult  and  tedious  oiieration  he  had  ever 
witnessed  or  performed:  it  lasted  four  hours,  and  more 
than  forty  ligatures  were  applied,  including  two  upon  the 
internal  jugular  vein. 

As  only  the  inner  half  of  the  bone  is  in  close  relation 
with  the  vessels,  and  the  danger  is  especially  great  at  the 
Btemo-clavicular  joint,  it  is  advisii))le  first  to  raise  the  outer 
end  of  the  bone  from  its  place  by  opening  its  articulation 
with  the  acromion  or  by  dividing  it  u  little  ta  the  inner  side 
of  that  joint,  and  then,  after  clearing  the  postt'rior  surface 
from  without  inward,  t^i  divide  the  nttat^hments  of  the 
inner  end  while  twisting  the  bone  upward  about  its  long 
axis,  and  keeping  the  edge  of  the  knife  against  it.  When 
this  is  impracticable  the  |ienost«nm  must  be  carefully  sepa- 
mteil  near  the  njiddle.  :i]id  the  b»ne  sawn  tlirougli  with  the 


uaiml  ]) recall tii>na  against  injury  Ut  the  mnlerl?iiig  ] 
Each  hall'  is  then  i-aiseil  in  tura  and' iliasect«l  out. 

For  the  removal  of  a  tumor  no  fixed  rules  can  be  givel 
In  other  caaea  the  directions  are  as  follows : 

Operation. — The  subperiosteal  method  must  bo  ciuploya 
thrnugh<mt.  The  incision  is  nuulo  along  the  anterior  mv 
face  of  the  bone,  and  oorres|)ond3  in  leiigui  wltli  the  portion 
to  be  removed.  A  short  transverse  incision  is  tljcn  mode 
at  each  end  of  the  first,  the  flaps  dissectol  up,  and  the 
denudation  carried  as  far  as  possible  around  the  bone  above 
and  Wlow, 

Tlic  bone  is  then   fi-ei'd   at  its  acromiul  end,  or  divided 
in   t)ic   middle,    and   the    separation   completed   as   abov«.u 
described.  J 
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mpossible  to  lay  down  fixed  rules  for  miikin};  the 
when  the  operation  is  rendered  neceswary  by  a 
tumor  of  the  bone.  They  will  be  determined  by  tJie  cir- 
cumstances of  the  case  an<l  especially  by  the  extent  of  the 
disease,  for  while  in  some  coses  the  acromial  end  of,  the 
clavicle  must  also  be  removed,  in  others  tlie  acromion  and 
neck  of  the  sciinula  may  be  left  behind. 

Mr.  Holmes'  says:  "The  surgeon  turns  down  appro- 
priate skin-fiaps.  .  .  .  When  the  whole  tumor  is  thiis 
exposed,  the  muscles  inserted  into  the  vertehnil  border  of 
the  bone  should  Iw  rapidly  divideil,  as  aluo  those  which  are 
attached  to  the  spine  of  the  scapula.  The  tumor  should  be 
lifted  well  up  and  freed  from  its  other  attachments,  com- 
mencing from  its  lower  angle.  The  subscapular  artery  is 
divide<l  near  the  end  of  the  operation,  and  can  be  held  till 
the  tumor  ia  removed,  or  can  be  at  once  tied.  The  liga- 
ments of  the  shoulder  are  tlien  easily  divided  and  tlie  mass 
removed."' 

Gross'  made  a  vertical  incision  sixteen  inchea  long  down- 
wnrcl  from  tlie  superior  angle  of  the  scapula,  and  circum- 
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scribed  an  oval  portion  by  a  seuoml  curved  incision,  begin- 
ning five  inches  bi'low  che  upper  end  of  the  first  and  ending 
uboul  the  same  distance  above  its  lower  end,  and  removed 
the  bone  after  sawing  through  the  acromion  and  neck  of  tbe 
scapulLt. 

Velpeau'  recommenils  three  incisions:  one  along  the  spine 
of  tbe  scapula,  the  others  starting  from  the  anterior  ex- 
tremity of  the  first  and  running,  one  toward  tbe  root  of  tho 
neck,  the  other  toward  the  axilla  behind. 

Syme  made  two  incisions  crossing  each  other  near  tbe 
uenlre  of  the  tumor.  Other  surgeons  have  made  triangular 
or  semilunar  l]n|>s. 

In  January,  IHIH,  Dr.  George  A.  Peters  removed,  at  the 
Now  York  Hospital,  the  entire  scapula  for  malignant  disease, 
leaving  the  arm.  He  made  an  incision  along  tbe  spine  of 
tbe  scapula,  divided  the  fibres  of  the  deltoid  and  trapesiiue, 
and  exposed  tlie  tumor,  which  involved  only  the  acromion 
and  adjoining  portion  of  ibe  spine.  He  then  made  a  ver- 
tical incision  across  tiie  centre  of  tbe  first,  beginning  two 
inches  above  it  and  extending  to  the  inferior  angle  of  the 
scapula,  reflected  the  flaps,  dissected  out  the  under  surface 
of  tbe  bone  from  behind  forward,  separated  tJie  acromion 
from  the  clavicle  and  humerus,  and  then,  raisiiig  the  lower 
angle  of  the  scapula  toward  the  head,  approached  the 
corat^oid  process  from  below,  iind  found  no  difficulty  in 
He|)arating  it  from  its  attacbmenta.  Only  two  vessels  re- 
iiulreil  ligation,  the  supra-scapular  and  a  large  branch  of 
the  subscapular.  Tbe  operation  wn^  performed  under  tbe 
spmy,  and  the  wounil  treated  antiseptically.  The  result 
was  very  good ;  six  weeks  afterward  the  wound  had  closed, 
and  the  patient  possessed  a  certain  degree  of  control  over  ! 
the  humerus. 


iSuhperiostml  Exiision  of  th-  Seapula  (Oilier).  Fig, 
y3.  1.  Inciinon  of  thr  Skin  and  Mmcuhr  Iiitenticei. — 
An  incision  is  mwlc  along  the  whole  length  of  the  spine  gf 
the  scapula,  and  from  its  posterior  extremity  two  others  are 
made,  one  following  the  posterior  Imrder  down  to  the  inferior 
lUgle,  the  other  ninning  obliquely  forward  and  upward  for 

'   Mwlcciiip  Operiiloira,  viil.  il.  p.  iiii',}. 
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about   an   iin.'}i,      A  short   transverse  inci^inn  I 
needed  at  the  anterior  end  of  the  first. 

2.  Dcttudation  of  the  Jioae. — The  atlachmeota  o! 
deltoid  and  trapezius  to  the  acromion  and  spine  are 
nitcd,  the  perioateum  of  the  posterior  border  of  the  sci 
divided  in  the  interstice  between  the  rbomhoidein^  and  i 
Bpinatus,  and  the  infni-spinous  fossa  «ircfully  deunded. 


perioBtoum  is  very  thin  in  its  lower  tliinl.  The  ]n%_ 
h  freed  by  detjiehing  the  teres  major  and  )«eri-alD8  n 
tlie  bone  raisetl,  and  the  subseapuhiris  detJtchM  fnan  £ 
upwurd.  If  th&mArgiual  oartiiage  is  not  otrntplelely  oa 
and  united  with  the  bone,  it  should  be  Bcpumted  ud 
adherent  to  the  periosteum. 

The  Hupra-spinoux  fossa  is  then  cleared,  wire  being  t 
not  to  injure  the  supra-scapular  nerve  in  the  supn-Ku 
notch,  but  to  raise  it  np  with  the  periosteum  und  its  fio 
sheath.     The  porterior  part  of  the  hone  is  then  nnwl 

;  ward  and  forward,  and  the  denudation  of  its  under  hi 

I  and  anterior  border  complettil. 

If  the  extent  of  the  disease  ptrmiiw.  liie  denutUtiofl 
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ti  at  the  neck  'if  tlic  .-wapuk,  whidj  \h  then  ilividoil  with 
lain-saw  or  cutting  fiirce|>s. 
[  8,   Openitu/  of  the  Scapulo-huiitfral  Joint.     Uetarhment 
f  the  Articutar  Cap»ule  and  D^nudatiim  of  the  Coracoid 
'  wiras. — The  ai.Tomiun  U  next  seiMirated  f'vom  the  claviclo, 
•  scapula  lunicd  upward,  the  joint  ojionetl  from   below, 
1  aa  the  hone  is  pressed  steadily  upward  everything  that 
ioldi)  is  detached   with   an  elevator.      After  the  coracoid 
roceMs  haa  been  thus  separated  from  mast  of  its  muscular 
ind  ligamcntary  attachments,  the  few  that  remain  can  be 
voken  by  twisting  the  bone  away.     In  suitable  cascst  the 
(oracoid  process  may  be  dividetl  at  its  base  and  left  in 
cc.  anil  thus  the  most  difficult  and  laborious  part  of  the 
mition  done  away  with. 

Thr  partial  excision*  of  the  s-uipula  do  not  require  de- 
bilcil  description.  The  acromion,  spine,  and  posterior 
tonlcr  are  rciichcd  by  straight  or  slightly  curveil  inciHiona 
'  mg  the  portion  to  be  roinoved.  A  crucial  or  H  incision 
ninil  at  (lie  nnfiles. 


UESKCTION    Of    THE    IIUMEKUS, 

The  position  of  the  musculo-apiral  nerve  is  the  most  im- 
mrt&nt  element  in  this  operation.  In  its  passage  around 
pe  posterior  iu>pect  of  the  Immerus  the  nerve  lies  close  to 
pe  Ifiiut  within  the  sheath  of  th«  triceps  muscle,  and  leaves 

e  latti-Ton  tlie  outer  side  of  the  arm  to  enter  that  of  the 
ppinfttnr  longns  at  Its  origin.  In  approaching  the  bono, 
nerefbrc,  on  the  out*r  side  near  the  junction  of  the  middle 
nil  lower  thirds,  the  operator  should  lay  bare  the  outer 
Mtrder  of  the  bracliialis  anticus  and  follow  down  within  ita 
Iteatb  to  the  bone. 

fr  Portion. — Same  incision  as  in  Ollier's  method  of 
I  of  the  shoulder  carried  further  down  along  the 
Mter  edge  of  (he  biceps.  The  cc<phalic  vein  must  he  sought 
'  r  and  drawn  aside.     PerioBtfum  anil  capsule  ilivided,  bone 

nadcd  and  i-cmoved  iw  in  excision  of  the  shonlder-joint 

Middir  Portion. — Inci»4ion  alon};  the  posterior  bonier  of 
e  deltoid  and  outer  ©ilgc  of  the  biceps.     Outer  bonier  of 
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the  bracfaialis  anticus  laid  bare  nnd  fnllowod  down  lo  tix 
bone.  Division  of  the  periosteum  and  deniidalion  of  tie 
bone  with  especial  care  for  the  safety  of  the  mtiecidO'itpiral 
nerve. 

Oilier  prefers  to  seek  the  nerve  and  draw  it  aside.  B» 
also  recommends  that  frhenever  it  is  possible  to  k-avf  a  por- 
tion of  the  siiafl  connecting  the  extremities  it  should  l« 
done,  an  a  precaution  ngainst  shortening  and  the  fomialira 
of  a  pseudarthrosis.  If  this  is  not  possible  the  chain-saw  e 
passed  at  two  points,  and  the  intermediate  piece  remuied. 

LoKtr  Portiov. — Incision  on  outer  side  of  the  jKWlerim 
aspect  of  the  arm,  between  the  triceps  and  supinator  longus, 
as  in  Ollier'fi  excision  of  the  elbow  (q.  v.). 

Total  Excision. — Combination  of  incisions  for  upper  wd 
lower  portions.  After  the  ends  have  bi-en  denuded  of  pi-ri- 
osteum  the  middle  portion  can  be  cleared  by  pushing  nut 
end  out  through  its  incision  and  pecliug  the  ]>eri(isteujii  hui 
like  tlie  finger  of  a  glove  until  the  middle  is  reached.  Hit 
hone  is  then  sawn  off,  and  the  other  half  reniovei]  in  a  timt- 
lar  manner  through  the  other  incision. 


Longitudinal  incision  a^long  the  posterior  a.-<pect  of  tbr 
bone,  joined  at  its  upper  end  by  a  short  one  running  nt 
litjuely  upward  and  outward  between  the  triceps  nnd  ancfr- 
niBus.  The  triceps  is  drawn  to  the  inner  side,  and  th* 
olecranon  freed.  After  separation  of  the  periosteum  the 
hone  is  sawn  through  in  the  middle,  and  each  piece  iailit- 
sec.te<l  out  in  turn. 


EXCISION  OF  THE  HADIUF  (OLUKR). 

An  incision  involving  the  skin  only  is  made  from  ik 
Haloid  process  of  the  radius  along  the  outer  bonJer  of  li» 
forearm  to  the  radio-humeral  articulation.  'Hie  (asctt  • 
divided  iind  the  posterior  border  <if  the  supinator  lnii|« 
"  und.     By  following  it  toward  the  wrist  the  knife  cm  bt 

H)t  between  it  and  the  extensor  tendons  of  ihc  tkuiA 
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111  then  be  drawn  backw&rd  and  aaved  from  iiijai^. 

By  foUowiag  it  upward  tlie  interstice  between  it  aii<l  the  es- 

'itisores  carpi  radiales  is  founil,  tUraiigh  which  the  operator 

tonetT»t«s  to  the  radiua  now  covered  only  by  the  supinator 

The  latti!r  muscle  is  then  divided  longitudinally 

lad  the  periosteal  sheath  opened. 

The   periosteum    is  <letaclied   hiterally,   the  bone  Siiwii 

oiigh  at  its  middle,  and  each  fragment   removed   scpa- 

Partial  Exciaionit  of  the  Vina  and  Radiug. — The  incisions 
nd  methods  are  the  same  aa  those  above  dracribcd. 


EXCIfilllN  OF  THE  MKTArABPAl 


J   I'lHLANiilJS. 


The  uielacjirpiil  bones  should  hi-  exposed  by  a  longitiidinul 

'isiiin  along  the  dorsum.     As  the  extensor  tendons  trosg 

boneM  ohiitjuely  ihia  incisitm  should  involve  only  the 

ifciu  at  first,  the  tendon  is  then  drawn  a«ide,  and  the  incision 
urit^i  down  to  and  through  the  periosteum,  which  must  be 

ivtMiiieil  when   iMJssible,     It   is    advisable  that   the  joints, 

Kjtet^'ially  the  metacarpo-phalangeal,  should  not  be  opened. 
The  bone  is  then  divided  in  the  middle  with  cutting  for- 

)e)>8  and  each  end  dissecteti  out,  or  the  gouge  alone  may 

le  used. 
The  after-treatment  is  important.     Extem^iun  must   bo 
xle  upon  the  corresponding  finder  for  a  long  time  to  keep 

t  from  being  drawn  up  into  the  tiand.     In  tne  o»e  of  the 

Bietacarpol  bone  of  the  thumb  lateral  pressure  must  also  be 

For  reifction  of  a  phalanx  the  incision  should  be  made 
I  the  side  of  the  finger  near  the  dorsum.  For  the  ter- 
1  phalanx  the  incision  should  be  U-shapcd.  the  arms 

sing  nlong  the  sides  of  the   phalanx,  the  curve  around 

end. 

Resftctiflii  of  the  different  portions  of  the  thumb,  even  if 
t  Buhjieriosteal.  is  to  be  preferred  to  amjtutation,  but  the 
intrsry  is  true  of  the  phalanges  of  the  other  fingers. 
Lateral  pressure,  by  means  of  splints  or  aa  India-rubber 
■ovvfitiger,  and  extension  by  weight  must  be  made  to  insure 
0  necessary  length  and  proper  shape  of  the  member. 


UN    OF    JOINTS    AND    BONES. 


HE8ECTI0N  i>V  THE  iJONES  I.IK  TUB  I'ELVIM. 

Oilier'  rcjKHts  a  caat'  in  which  he  renioviHl  the  ascendingfl 
mmua  uf  tho  iincliiuiii  and  most  of  the  pubis  for  euppurutirft'  I 
ostco-arthritis  tif  these  bonot  and  tlie  pubic  synchondrosis. 
The  incieion  was  about  four  inches  long  and  extended  from 
a  fistula  in  tlie  genito-crural  iold  up  toward  the  pubis.  The 
pcriost«um  was  detached,  the  fiscendiitg  ramus  of  the  ischium 
remove*!,  and  then  the  ascending  ramus,  body,  and  part  of 
the  hoHKontal  ramus  of  the  pubis.  The  bone  that  i 
removed  was  enidod  and  rarefied,  but  not  necrotic. 


EX(.!I.-^ION  iiF  THE  COCCYX  (OLLIBR). 

This  may  be  retjuired  on  account  of  disease  of  the  coccyx, 
or  as  a  preliminary  to  operations  upon  the  rectum.  Oilier 
has  removed  it  for  osteitis,  Simpson  and  N^ott  for  the  relief 
of  coccygodynia,  and  Vemeuil  in  cases  of  imperforate  anus, 
and  to  facilitate  the  removal  of  cancers  of  the  rectum. 

The  limits  of  the  bone  are  determine*!  by  the  finger  in  I 
the  rectum,  and  a  longitudinal  incision  made  tlirougli  the 
skin  and  fibrous  covering  of  the  bone,  from  a  quarter  of  an 
inch  ahnve  its  upper  to  the  same  distance  below  its  lower 
end,  and  a  transverse  incision  made  at  the  upper  end  of  the 
first.     The  posterior  surface  of  the  bone  is  then  denuded. 

Tho  aacro-coccygeal  articulation  having  been  opened  by 
this  denudation,  its  fibro-cartilage  is  divided,  and  tlie  comua 
cleared  on  both  sides.  An  elevutor  is  then  piLssed  through  the 
joint  and  used  as  a  lever  to  force  out  the  coccyx,  peeling  ofi" 
at  the  same  time  the  fibrous  covering  of  its  anterior  surn*^. 

K  the  sacrum  is  also  iHseasc*!,  and  the  gouge  is  used  upon 
lUst  be  reinemborcd  that  the  sacral  caruil  extends  t 
its  very  end,  and  it*  there  foinied  jiosloriorly  nut  uf  bone^  i 
but  of  fibrous  tissue. 

'  De  la  R6g*n^rHlion  des  Os,  vol.  ii.  p,  ISO, 
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R»KfilTln_V  OF  TIIK  SHAPr  fiF  THK  FI^MUtt. 

A  lotigitu'liiial  incision  is  maile  on  the  mnur  niile  in  Uil- 
grouvi-  between  the  vastus  PXtemiiN  and  bicepei.  witli  a  irann- 
»er»c  libcrnting  meision  at  cacb  eml.  Douudation  is  earrii'd 
B  far  iM-nuTid  as  pus.<ible,  tbo  clinin-saw  pawed  at  each  eml 
f  the  diM'U.^  portion,  and  the  denudation  t-ompleli-d  an  the 
tivtx  is  n'\sv*\  Trom  its  bed. 

Id  tlie  ca$>e  of  a  child  extension  should  be  made,  and  tlie 
Uinli  kept  of  the  same  length  a«  the  other ;  in  tho  ca;^  of 
Kii  nduli  the  fragment)!  should  he  brought  nearer  together 
in  the  patient  is  ohier,  and  his  power  of  regeneration  lew; 
ud,  in  many  eases,  it  is  bett^-r  to  bring  the  fragments  into 
ambicl.     Shortening  is  less  of  au  infirmity  than  pscudsr- 


KK8£CTI0II  OF  THE  SHAFT  '»F  TUE  TIBIA  (oLLIEB). 

(I^g.  !>4.)  A  longitudinul  lni-Ei>ion  is  made  along  the  inner 
irfsccof  the  tibia  near  iu  posterior  border.     The  [lerios- 
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teum  is  incised,  unci  tbo  bone  rlcuiided.     For  the  latter  pur4 
pose  it  is  necessary  to  use  a  well-ciirveil  elevator,  becaue 
tlie  sharpness  of  the  angW  of  the  lionea  makes  it  verj 
difficult  to  get  around  them  without  perforating  the  perioe 
teal  sheath.    After  the  dciiiulation  in  completed  at  one  pointy 
the  curvetl  elevator  la  passed  beliind  the  bone,  and  then  th»l 
chain-saw  along  its  groove.     The  bone  is  divided,  the  ele-  1 
vator  withdrawn,  and  eitch   fmgmetit   ndsed  in  turn  and'  f 
eloared  along   ita   posterior   surface  an<l   boi-ders.     If  tbej 
periosteum  is  loosely  adherent,  it  may  be  stripped  off  bya 
passing  the  elevator  up  and  down  In  the  shi-alh  behind  thar 
bone- 
In  resetition  iif  only  a  portion  of  tlie  dinpliyais  it  is  better  1 
to  saw  through  the  bone  at  each  end  of  the  portion  that  is  " 
to  be  removed. 

Tlie  bone  is  necessarily  denuded  for  some  distance  ba- 
yond  tlie  pn>posed  line  of  section,  but  this  distance  may  Iw   | 
iliuiinished  by  a  transverse  incision  through  the  periosteum 
at   tliat   point.     Moreover,   necrosis  of  the  denuded   part 
nirely  follows. 


IlEtfKCTION  OF  THE  FlUULA. 

The  lower  portion  of  the  fibula  is  subculanoous,  itH  upper  > 
portion  is  covered  by  the  peroneal  muscles.     The  biceps  la 
attached  to  its  hewi,  and  the  external  popliteal  or  peroneal 
nerve  after  following  the  posterior  border  of  the  tendon  of   ' 
tliat  muscle  winds  around  the  outer  side  of  the  neclc  of  the 
fibula,  and  divides   into  the  anterior  tibial   and   musculti- 
cutnnoouH.  the   latter  of  which   soon   becomes   superficial, 
Sometimes  this  division,  and  even  the  substHjuent  ones,  taJce 
place  as  high  up  as  the  head  of  the  fibula,  and  then  there 
is  danger  of  dividing  some  of  the  branches  during  resection  ' 
of  the  upper  extremity  of  the  bone,  unless  the  method  indi- 
cated by  OJIier  is  strictly  carrietl  out.     The  earlier  authors  j 
considered  the  division  of  this  nerve  unavoidable. 

As  the  upper  tibio-fibular  articidation  communieatm  in  a  J 
large  proportion  of  casoN  with  that  of  the  knee,  it  shouIdJ 
not  be  opened,  exccpl  when  it  sbaivs  in  the  disease-  Tliel 
hiwl  of  the  fibula  shouJtl  be  divided  or  gouged  out  in  such  J 
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k  wav  as  to  Iwive  tliis  Jirlit-ulutiiiii  cnvii 
complete  plate  of  bone. 

lUtecUon  of  the  Upper  Extn-mity  of  ihr  Fihuia  (Oilier).*  1 
— A  longitudinal  incision  is  begun  an  incb  ubove  the  head 
of  the  fibula  at  the  posterior  twrder  of  the  lemlon  of  the 
biceps,  ami  larrieil  down  a  liitle  K'hind  tbe  bone  along  the 
interstice  between  the  soleus  and  the  peroneal  musclea.  The 
inciHion  should  involve  only  the  skin  and  fascia. 

The  nerve  is  then  sought  for  where  it  piuwes  around  the 
neck  of  the  fibula,  and  protected  by  two  blunt  hooks  placet 
&bout  an  inch  apart.  ^Vhile  thus  ]irotected,  it  in  freed  from 
tht>  cellular  ti»<sue,  which  bindfi  it  to  the  btme.  and  then  drawn 
forward  bo  as  to  pennit  the  division  of  tbe  (leriosteum.  This 
division  is  made  od  the  posterior  border  of  tlic  bono,  and 
carried  downward  as  far  a^f  \»  necesatry  in  the  interstice 
between  tbe  suleus  and  peroneal  muscks. 

The  periosteum  is  then  detached  anil  the  bone  removed, 
dther  by  dividing  it  at  tw»  poiuta  with  a  chain-saw  and 
removing  the  intermediate  portion,  or  by  dividing  it  at  the 
lower  limit  uf  the  disease,  and  twisting  out  the  upper  frag- 
ment, or  by  modifying  the  latter  method  to  the  extent  of 
dividing  the  heud  of  the  bone-  with  a  sharp  chisel  in  t 
manner  ah  ti>  leave  the  tlbio-fibular  joint  unopened. 

Jtesi^ctiim  of  the  Lower  Portion  of  the  Fibula. — Longi- 
tadinal  incision  along  the  antci'o-eKlernal  aspect  of  the  Imiiib.  J 
Denudation  and  removal  of  the  bone  in  the  usual  u 
For  other  details,  see  excision  of  tbe  ankle-joitit. 


KXCIMION  OF  THE  WHOI.K  FIBULA. 

As  the  incisions  for  the  resection  of  tbe  upper  and  lower 
portions  lie  on  oppo.<iile  sides  of  the  peroneal  muscles,  they 
csnnot  lie  made  continuous  with  eiu-b  otber.  Each  half  df 
ihd  bone  must  be  removed  separately. 

■  Trnilf  do  In  IUg«n£rHtiuri  dea  Ua,  p.  2CT. 
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BXCISKIN  OF  THE  B"SES  OF  THE  FOOT. 

(Jiilnaneum. — Disease  of  the  tarsal  bones  is  apt  to  or\\^ 
uat«  iu  the  caUmneo-aatragaluid   artiedation  and  then  in? 
voItc-   the   calcaneum   mainly,    the   ustragalu»  being   only' 
.'luperficiullj  aflwted.     Thf  diseaiie  iu  the  former  ia  ui^iially 
(antral,  leaving  u  xequestrum  inclosed  in  a  sliell  of  rarefieu 
vascular  bone,  or  a  cavity  is  foiioed  within  a  similar  shi" 
In-  ulceration  and  discharge  through  one  or  more  &tul 
The  removal  of  the  entire  thickness  of  the  bone  gives  betl 
reflults  than  simjjle  gouging  out  of  the  diseased  portioi 
Svidement  de  I'og,  but  the  anterior  portion  should  if  poafi 
sihle  be  left,  as  it  favors  reprorluction  of  the  bone. 

The  English  surgeons  do  not  usually  employ  the  siiIk 
periosteal  method,  claiming'  thai  the  results  olitained  by 
the  ordinary  method  art-  so  good  that  they  are  disinclin^ 
to  make  any  change.  So  far  as  can  be  judged  from  the 
published  descriptions,  these  results,  although  satisfactory 
no  far  as  the  restoration  of  function  is  concerned,  are  inf«^ 
rior  to  those  obtained  by  the  subperiosteal  method.  The 
absence  of  the  calcaneum  destroys  the  plantar  arch  and  tba 
eightliness  if  not  the  usefiilncss  of  the  foot,  whereas  in  some 
of  Ollier's  subperiosteal  cases  the  new  heel  was  as  prominent 
and  firm  as  that  of  the  other  foot. 

A.  Jlolmfa's  Method. — An  incision  is  commenced  at  the 
innrr  edge  of  the  tendo  AcluUis.  and  drawn  horizontally 
forward  along  the  outer  side  of  the  foot  to  a  point  some- 
what in  front  of  the  calcaneo-cuboid  articulation.  This 
incision  should  go  down  at  once  u|>on  the  bone,  so  that  the 
tendon  should  be  felt  to  snap  as  the  incision  is  commenced. 
It  should  be  on  a  level  with  the  upper  border  of  the  os 
calcis.  Another  incision  is  then  made  vertically  across  the 
sole,  commencing  near  the  anterior  end  of  the  former  inai- 
sion  and  ending  at  the  outer  border  of  the  internal  sui ' 
of  the  OS  ealcis.  The  bone  being  now  denuded  by  throwinjr 
hack  the  flapt,  the  calcaneo-cuboid  and  calcaneo-astragaloid 

{"oints  are  sought  for  and  laid  open.     The  calcaneum  having 
leen  thus  seiwrateil  from  its  bony  coiineetioiis  by  the  free 


as,  Sj-sl 


iif  Surgery,  vul,  V.  p.  720. 


EXCISION    or    THE    BONK3   OK    THE    FOOT. 

uBe  of  the  knife,  aided,  if  necetusarj,  lij  the  lever,  lioD^ 
forctipa,  Lie.  the  mft  parte  &re  next  t<>  W  cleane<l  off  i 
iQner  nide  with  care,  in  onler  to  avoid  Llic  vessels,  and  the 
bone  win  then  oome  awa^'. 

B.  SvJ-prrioaUa}  Method  (Oilier).  Fig.  9J>,  ^.— An  in- 
ciiiinn  involving  only  the  akin  ia  begun  at  the  tiuter  border  , 
of  the  tcndo  Achilliti  about  an 
inch  higher  than  the  lip  of  the 
external  mallcolua,  carried  down 
holow  the  otit<?r  tuberosity  of 
the  cnlcaneuni  and  then  forward 
ftliil  i<lightly  upward  to  the  up- 
per part  of  the  base  of  the  fifth 
metatarsal.  The  edge  of  the  t«.-ii- 
du  Achillis  and  the  upper  border 
of  the  ]ilantftr  muscles  being 
recognized,  the  incision  is  I'ar- 
ried  down  to  the  bone,  cure  bei  ng 
ttiken  not  to  cut  the  peroneal 
tendons. 

The  posterior  half  of  the  bf>ne      .^ 
is   then    denuded  witli   an    ele- 
vator,   and    the    tendo   AehilHs 
detached    and    prej^aed    to   the        ^  , 
inner  side.     The  undci'  surface        u  j 
and  posterior  third  of  the  inner 

sarncG  are  next  cleared,  the  peroneal  tendons  drawn  aside 
with  blunt  hooks,  the  external  lateral  ligament  rletached, 
the  anterior  portion  of  the  outt-r  surface  denuded,  and  the 
calcaneo-euboid  Joint  openeil. 

The  interosneous  ligament  is  divided  witii  a  njirrow  bis- 
toury, the  hone  grasped  with  lion-fort-eps  and  turned  down- 
ward so  as  to  open  the  calcaneo-aatragaloid  joints  and  give 
acct^ss  to  the  calcaneo-scaphoid  and  internal  lateral  liga- 
ments and  to  the  inner  surface  of  tlie  Imne. 

It  is  difficult,  if  not  impossible,  to  avoid  opening  some  of 
the  tendinous  .''heaths  during  the  operation,  but  ihe  damage 
ii*  very  much  less  than  that  inflicted  by  the  former  method. 

Rcnecfion  of  the  poslerioi"  portion  alone  ean  be  ac(«>m- 
plished  much  more  e.xpeditiuuwly.  The  portion  to  bo  re- 
moved  is  dfTiudi-cl  and  tjii-n   sawn  off,  eitlier  directly  or  hy 
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Iiert'oiuliiig  tlie  bone  tin<]  : 
wilh  a  obain-iijiw. 


-Exc 


Aitragahit 
necessary  by  disloc 
it  may  be  made  a 


I  preli 


of  ihe  astragalus  may  be  renderadl 
mminuUMi  fracture,  or  caries,  or" 


of  the 


step  III  excision  oi 
ronsiders  this  o}ieration,  under  normal  t 
cumBtancee,  the  most  difilciilt  of  all  excisions.     He  employs 
the  following  method  on  the  cadaver. 

Operation  (Oilier).  Fig.  95,  B. — Curved  incision  acron  i 
the  dorsum  of  the  foot,  with  convexity  directed  forward,  f 
Iwginning  on  the  inner  side  at  the  point  where  the  ti-ndon  J 
of  the  tibialis  anticus  cro.'tses  the  tibio-tarsal  articulotioB^  J 
running  forward  anil  outward  to  the  middle  of  the  scaphoid^  ] 
and  then  backward  to  a  poist  a  little  helow  the  tip  of  tlu  ■ 
external  malleolus.  This  incision  must  pxjwsc  but  not  ii 
volve  the  tendons. 

The  extensor  tendons  are  lifted  out  of  their  sheaths  ar 
drawn  Jiside,  the  extensor  brevis  cut  across  or  iletwhed  at 
its  origin,  and  the  neck  and  outer  non-articular  surface  of — 
the  astraguluG  cleared.  The  capsular  and  ligamentarf  V 
attachments  of  the  bone  to  tbe  scaphoid  and  tibia  are  sepa- 
rated, thi>  interosseous  ligament  divided,  and  the  foot  being 
turned  inward  the  insertion  of  the  strong  internal  tihio- 
uslragaloid  ligament  is  detached.  The  remaining  connec- 
tions arc  then  ruptured  by  grasping  the  bone  with  strong 
forceps  and  twisting  it  out. 

VeiTieuil  thinks  the  operation  is  made  easier  by  sawing 
tlirough  the  neck  of  the  bone  and  first  removing  the  head. 

See  also  Vogi's  excision  of  the  ankle,  p.  175, 

When  dUheated  the  astragalus  may  be  easily  : 
by  a  straight,  curved,  or  crucial   incision   made   over  I 
most   prominent   part,   and  avoiding  vessels,    nerves, 
tendons. 

When  badly gh'Hteiid.  as  in  gunshot  injury,  the  fragmev 
may  be  removed  through  a  kirigiludinal  incision  between  tJ 
extensor  lendons  of  the  first  jind  second  tous. 

For  simultaneou."  removal  uf  the  calcaneuni  and  astni 
HOC  Otteoplattii-  txdtion  of  thr  foot,  p.  17ti. 
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Metatitrt'il  Bones  and  Phaliiiufe*. — A  inctatarsal  bone-ll 
sliouM  lie  exposed  by  an  iiicisioii  ulotig  tlic  durauiu  involv- 
ing only  the  skin ;  the  tenJon  is  then  drawn  aeiile,  the  j 
pcrioMteiim  ilivided,  the  imne  deniKkd,  sawn  through,  and  \ 
rcinovdl.  ^Vhenever  (wssible,  the  upper  extremity  uf  the  | 
bone  shouhl  be  left. 

For  the  6rst  and  fifth  metatarsals  it  is  belter  to  make  the  j 
iiieitiion  more  upon  the  side  than  upon  the  dorsum. 

If  the  corresjionding  toe  is  to  be  preserved,  cxtensioa 
mu«t  be  made  upon  it  for  a  long  time,  in  the  manner  and  i 
for  the  reading  mentioned  umler  excision  of  the  metuuirpal  ] 
bones. 

The  phalanges  and  tht'ir  iirticuhilioiis  arc  best  excised  by  I 
lateral  incisions. 


TREPIII.VINU. 

Trephinitu/  of  the  Oritnmm  may  be  undertaken  for  the  | 
evacuation  of  an  inti-a-erauial  abscess  or  heinoiThfigic  eflFu-  ' 
sion,  or  for  the  removal  of  a  suspecti-d  tumor  of  the  bone 
or  moniugt^^s,  or  for  ilw  euro  of  epilepsy,  or  after  fracture 
to  raise  dcpreaacd  portions  of  the  bone.     In  all  except  the 
latter  ease   the   adviwability   of   tlm   operation    is    greatly 
diminished  by  the  difficulty  of  determining   the   point  at  . 
which  the  trephine  should  be  applied.     Among  the  more  or  1 
less  tnistworthy  indications,  a.ccording  to  which  tlie  surgeon 
must  make  his  selections  of  this  point,  may  be  mentioned: 
the  history  of  an  injury  more  or  less  recent.^  with  or  without 
pftin  and  iuHammation  of  the  soft  parts  (Pott's  puffy  tumor) 
at  the  point  where  the  injury  was  received,  or  at  one  dia- 
metrically op|iosite;  con-stant,  well-localized  pain  at  any  one  i 
point;  injury  over  the  course  of  one  of  the  larger  arteries  I 
with  rapidly  supervening  symptoms  of  compression,  fun(^■  i 
tional  disturbance  of  certain  groups  of  motor  nerves. 

The  re.snlts  obtained  by  certain  physiologists  in  their  j 
efforts  I'l  determine  the  location  of  motor  centres  in  the  twr*  Tj 
tex  of  the  brain  have  inspirc^d  the  hope  that  the  injured  OT  1 
compressed  portion  of  the  brain  might  be  localized  exactly  ^ 
in  any  given  I'Jise  liy  eonsidemtion  of  the  mu-tctes  or  groupfljJ 
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(if  musclcM  |iamlyz(Hl.     This  hope  bas  been  in  part  realist 
and  surgical  inti.'rfereiice  fuis  been  Buccepsfully  bused  upoqJ 
liaralytic  ij)'in|it(inis  In  fracture  of  the  cranium,'  aliscess  a'' 
the  bniin,*  and  tumor  of  the  brain.* 

Ab  the  motor  centre*  which  Brocu,  Furrier,  Hitzig,  and'l 
other  phjBiologii^ta  cinim  to  have  hicalized  lie  under  the 
fintcrior  naif  of  the  parietal  bone  and  along  or  near  the 
fissure  of  Rolando,  and  as  these  are  the  only  ones  which  it 
has  been  proposetl  to  seek,  it  is  perhaps  desirable  that  direc- 
tions sliould  be  given  for  finding  this  fissure. 

According  to  Lucas-Championnifert'  the  fissure  of  Rolando 
corresponils  to  a  line  drawn  from  a  point  on  the  sagittal 
suture  five  and  a  half  centimetres  posterior  to  the  bregma 
(junction  of  the  sagittal  and  coronal  sutures),  forward  and 
outward  to  a  point  seven  centimetres  behind  and  three  cen- 
timetres above  the  external  angular  process  of  the  frontal 
bone.  According  to  PozKi"  the  slai'ting-point  of  this  lino 
should  be  only  four  and  thrce-quartei-s  centimetres  behind 
the  bregma. 

The  Tine  may  be  more  simply  described  as  tlie  hypotlie- 
nuse  of  a  right-angled  triangle  whose  ba^e  is  tike  upper  half 
of  a  line  drawn  from  the  bregma  to  the  meatus  auditorius 
extemus,  and  whose  perpendicular  extends  two  inches  back- 
ward from  the  bregma  along  the  median  line. 

The  bregma  is  situated  at  the  point  where  a  vertical  plane 
passing  through  both  external  auditory  canals  intersects  the 
sagittal  suture  when  the  head  is  held  exactly  upright. 

Whenever  it  ean  be  avoided,  the  trephine  should  not  be  ■ 
applied  over  a  sinus  or  t!ie  middle  meningeal  artery  near.  I 
the  anterior  inferior  angle  of  the  parietal  bone.  Bleedin^l 
from  a  sinus  may  be  arrestoil  by  plugging  it  with  antiseptic 'j 
gausie,  but  a  fatal  result  is  likely  to  follow.  The  middte,  I 
meningeal  artery  lies  enveloped  in  the  thickness  of  the  dnrft  I 
mater,  adhering  to  it  so  closely  that,  when  cut,  its  walls  J 
cannot  i-otract  sufficiently  to  arrest  hemorrhage.  For  ths'l 
same  reason  it  is  very  difficult  to  apply  a  ligature  to  tluft^ 

■  Lucu-Cliampionniore,  Lh  ti^panatiun  f^uid^  par  les  loo 
cer^brkles,  18TS. 

*  Stimson,  Archival  of  Medicine,  April.  18RI. 

*  BeDnsttiind  Oodloe,  Liincet,  18S6,  i.  p.  23. 

*  Bulletin  de  la  Soci£t«  de  Chlnirgia,  1877,  p  1:^1. 
^Aichires  Gin.  do  M6d.,  AvHI,  I8T7,  p.  4<;0. 
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vtwel,  anil,  as  tlie  actual  cautery  e.innot  iie  nftfelj  uhciI,  the  | 
\n»t  mi-uiis  of  stopping  the  flovf  of  blood  is  that  proposed  by  I 
Tillaux,  of  seizing  the  vessel  aiid  dura  mater  witli  spring  j 
forceps,  and  keeping  it  thus  compressed  for  twenty-four  ca  I 
forty-eight  hours.  I 

The  inttruinentg  used  in  trephining  are  a  ntout  knife,  | 
pcriofiteum  elevator,  trephine,  and  a  screw-pointed  olevat^ff  I 
which  is  intended  to  he  screwed  into  the  hole  made  by  the  I 
centre-pin  of  the  trepliine,  and  used  to  lift  out  the  circular  i 
piece  of  bone  after  it  has  been  sawn  through. 

Operation. — A  cniciul,  V  or  T-shaped  incision,  one  and  u 
half  to  two  inches  long,  is  made  through  the  soft  parts 
down  to  the  bono,  and  the  tiajis,  including  the  pericranium, 
raised  by  means  of  the  perioatt'um  elevator.  The  probability 
of  ft  reproduction  of  the  bone  is  increased  by  preserving  the  1 
connection  of  the  pericranium  with  the  soft  parts. 


The  centre-pin  of  ihe  trephine   having  been  protruded 
one-sixteenth  of  an  inch,  anJ  fastened  in  its  place  by  the 
binding  screw  on  the  side,  it  is  forced  by  to-and-fi^  rotary 
inovenient«  upon  its  point  into  the  bone  at  the  place  selected, 
and  these  movements  continued  until  the  circular  edge  of 
the  trephiue  has  cut  a  gnwve  sufficiently  deep  to  insure  it« 
ateadiness  without  the  aid  of  the  pin,  which  must  then  be 
withdrawn  so  ai*  to  avoid  injury  by  it  to  the  dura  mater. 
The  hole  made  by  the  pin  is  then  enlarged,  and  made  to  fit  , 
the  point  of  the  screw-poinl«Ll  elevtttor  so  tlial  this  iiistm*  / 
ment  can  be  .ipplied  afterward  without  making  too  muobj 
pressure  U]niri  die  loose  disk  of  bone. 


210 


EXCISION    OK   JOINTS    AND    BON 


The  rotary  movcnienta  arc  repeated  very  cautiously,  anil 
all  parta  of  tho  groove  frcijuvntly  examined,  as  its  deptU 
increaaee,  witb  a  probe,  jwii,  oi-  quill  tootb|iiek,  so  as  to  hnvd 
timely  notice  of  complete  perfoi-ation.     The  teeth  of  tlidj 
trephine  must  be  freed  (vnm  the  bone  duet  from  time  to  tim 
by  means  of  a  brush  or  by   dipping  the  instrument  inu 
water.     If,  as  is  ui^ually  the  case,  perforation  takes  plnoi 
upon  one  aide  of  the  groove  bvfoiv  it  doi«  u]>on  the  other^ 
the  trephine  must  he  slightly  inclined  so  as  to  act  only  upoi^ 
the  unsawn  portion,  or  the  elevator  may  be  used  to  lift  out^ 
the  disk,  breaking  the  thin  sIlcII  which  remains. 

If  the  remo\-aI  of  a  much  fnrqer  piec-  of  bom-  is  desire 
the  trephine  ebouM  be  applied  Buecessively  at  two,  tliree,  oV>l 
more  pointti,  aud   the  intervening  portions  suwn   tbrougk.4 
with  a  Hcy's  aaw  (Fig,  97).  I 

In  u  efl£e  of  deprcsied  fracture  the  trepliinc  must  be 
applie<l  lo  the  sound  bone  in  such  a  manner  us  to  overlap 
the  edge  nf  the  fracture.  The  depi'cssed  portion  is  after- 
ward raised  by  means  of  an  elevator  passed  through  the. 
opening  left  at  the  edge  of  the  sound  bone  by  the  removal 
of  tho  incomplete  disk. 

In  puncturin(/  for  a  dvcp-arated  absceii  a  grooved  knife   | 
or  a  trocar  is  to  be  preferred  to  the  ordinary  Hat  blade. 

frontal  Sinun. — As  the  walls  of  the  frontal  Binua  are  not  j 
parallel  to  ea<ih  other,  Larrey  hum  proposed  to  use  two  tre-   ' 

phineH  of  different  diameters,  the  larger  foi'  the  outer,  the 
smaller  for  the  inner  table. 

Anlruni. — A  very  small  trejihine  should  be  used,  and, 
in  order  lo  avoid  a  scar,  it  should  be  applied  through  Iho  j 
mouth  after  dividing  the  gingivo-labial  fold,  and  dissecting  f 
up  the  soft  parts  as  far  as  to  the  infra-orbital  foramen,  just  I 
helow  and  to  the  onler  aide  of  which  tlie  opening  into  th«  I 
antrum  should  be  made.  I 

The  antrum  may  also  he  opened  by  drawing  the  firet  or  1 
second  molar  tooth,  and  enlarging  its  socket  with  a  drill.       J 

No  additional  directions   are  neeiied  for  trephining  th«l 
JUit  honri  or  the  epiphi/iis  of  the  long  onm. 


PART    V. 
NKiniOTOMV  AND  TKNOTOMY. 

mVISION  AND  RESECTION  0?  NBRVKP. 

Division  of  a  nerve  of  Bensalioii,  or  even  iif  a  mixed 
nerve  in  extreme  cases,  may  be  required  for  the  relief  of 
neuralgic  jiain.  It  is  seldom  ihut  simple  division  is  more 
than  temporarily  sufficient.  At  least  half  an  inch  of  tlic 
trunk  of  the  iiene  should  lie  excised,  and,  as  additional 
security  against  reunion,  the  end  of  the  distal  segment  may 
be  hent  back  upon  itself.  Prof.  Weir  Mitchell'  lias 
severe  constant  pain  follow  the  bending  biu'k  nf  the  end  ofj 
the  proximal  segment. 


The  fr'-nlal  nerve,  main  branch  of  the  first  di' 
tlie  irigeminus,  divides  just  behind  the  upper  margi 
orbit  into  the  auprii-orbital  and  aupra-trorhl-nr  nervea ; 
lioth  bRinches  are  distributed  to  the  forehead,  the  former 
emerging  from  the  orbit  through  the  supra-orbital  notch  or 
foramen,  the  latter  a  little  nearer  tJie  nose.  The  fonuer  is 
much  the  larger  and  more  important  of  the  two,  the  latter 
supplying  only  a  narrow  strip  of  iutogiimcnt  near  the  me- 
liian  line.  The  auprii-orbital  notch  or  foramen  is  found  at 
the  junction  of  the  inner  and  middle  Ihird.t  of  the  supra- 
orbital arch,  or  a  little  to  the  inner  side  of  the  junction. 
When  it  in  a  notch  it  can  be  readily  fell  through  the  skin, 
and  is  then  an  important  guide  in  the  operation. 

The  nerve  may  be  dividetl  Biibcutanwiunly  after  its  eniei- 
gtnce  from  the  notch,  or  it  may  be  exjiased  by  a  Iransverse 
incision  above  or  below  the  eyebrow, 

'  Oral  conimunicRllon. 


end  of^^l 
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ifiubcutanrouii  Division. — A  tenotomy  knife   is   enters 
between  the  eyebrows  midwaj  lietwefn  the  nervo  and  i' 
median  line,  and  pa^ed  liorizontally  beneath  the  skin  until 
its  piiint  has  paiwi-d  beyond  the  nerve.     Itj^  edge  is  then 
turned  backward  and   pressed   against  the  bone,  and  the 
nerve,  lying  between   it   anJ   the  bone,  divide^l  by  with- 
drawing  the  knife.     Or  the  knife   may  be  entered  at  the^ 
same  point,  but   passed  clone  to  the  bone  infltcad  of  ju(' 
under   the   skin,   its   edge   turned   downward   toward   tlial 
margin  of  the  orbit,  and  the  nerve  divi<ied  by  eweeping,! 
the  knife  downward  across  the  mouth  of  the  supra-orbital  | 
foramen. 

Exrision  of  'I  Portion  of  the  JVem-.—A.  Abmiv  the  Eyt-  { 
brow.     (Fig.  W,  A.)— An  incision  om'  lo  one  mid  a  half  | 


sninrtur  muinuynf 


inclics  long  is  made  just  above  and  paniltel  to  the  cyebrow,fl 
ite  ctuitrc  corresponding  to  the  position  of  the  nerve.  ThiftI 
itieisiou  is  carried  down  to  the  bone,  the  distal  end  of  tfafiV 
nerve  rei-oguized,  seized  witli  forceps,  dissected  out,  and  J 
cut  off.  ' 

U.  Belmo  th-   Eyebrow.     (Fig.  98.  S.)— The  eyebrow   ' 
being  drawn  up  und  ihc  cycliil  down,  the  surgeon  makes  an 
incision  one  to  one  and  a  half  inches  in  length  along  the 
edge  of  the  supra-orbilal  ari'h,  dividing  successively  the  skin, 
orbicular  niuselo,  and  tarsal  ligauieiit.      He  then  seeks  thaJ 
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nervi-  in  tlii'  iioCcli,  traces  it  back  gut  fkr  n»  ncct'sxary,  while 
ilopresBiii^  [lie  ejc  ami  Icvahir  palpcbne  with  ii  rctriMitor, 
und  cuts  out  a  portiou  wil)i  curved  McisHorx. 

Sit}>ralrorhletir  Ncn-e. — Kunij'  resecteil  tliis  nerve  by 
mnkiDg  a  curved  iDciaioQ  under  Uie  eyebrow  lit  (be  upper 
inner  edge  of  the  orbit,  and  seeking  tbe  troehtea  and  iLc 
superior  oblique  muscle.  On  making  tbe  latter  tense  wilb 
a  iiook  the  two  6ne  nones  became  visible,  were  iicized  with 
forceps,  and  rewftted. 


^ri'KRIOK  MflXIJXARY  NKUVE, 

After  leaving  tbe  cavity  of  tbe  cranium  by  tbe  fornmen 
rntundum,  the  superior  maxillary  nerve  crosHes  the  spheno- 
niaxilliiry  fossa,  traverses  the  infi-a-orbilaI  canal,  and  ap- 
pears u[>on  the  face  at  the  infra-orbital  foramen,  where' it 
at  onco  divides  up  into  numerous  branches  distributed  over 
the  cheek,  nose,  lip,  and  lower  eyelid.  Within  the  infra- 
orbital canal  it  yives  off  the  anterior  denial  branch,  and 
posterior  to  this  canal  it  gives  off  the  posterior  dcnttd,  and 
through  bmncbcs  to  the  s ph en o- palatine  ganglion,  the  pala- 
tine nerves  distributed  to  the  palate  and  nasal  fossa.  Tbe 
point  at  which  the  nerve  should  be  divided  will  vary  accord- 
ing to  tbe  region  affected,  but  in  this,  as  in  other  catw», 
simple  division  has  usually  proved  insufficient,  and  it  hait 
been  found  ne^eesary  to  excise  all  that  porUon  <if  the  trunk 
wbicb  lies  in  the  canal.  Sometimes  tne  nerve  bii«  been 
cut  above  the  bninchew  going  to  the  ganglion,  and  the  latter 
torn  out  forcibly. 

The  roof  of  tbe  infra-orbital  canal  is  composed  in  its  pos- 
terior half  of  fibrous  tissue,  in  its  anterior  half  of  thin  bone 
which  becomes  thicker  as  it  approaches  the  marjpn  of  the 
firbil.  The  infra-orbital  foramen  lies  directly  above  the 
H<H:»nd  bicuspid  tooth  and  IVoni  oue-({U»rter  to  one-half  an 
inch  below  the  margin  of  the  orbit.  The  nerve  is  accom- 
panied on  its  passage  through  the  canal  by  tbe  infra-orbital 
artery. 

A.  Division  nf  the  Nervr  on  the  Fare. — This  may  be 
done:   {))  mhnitanrownly ;   (2)  throu;/h  the  moutfi ;   (•{}  fty 


'i 


214 


NEUROTOMY    ANU   TKNOTOMY. 


1.  Suf""utaneontJij. — A  tenotomy  kiiifo  is  entert-d  aboi 
an  inoli  to  tlio  outer  side  nf  the  foramen,  carried  below  H 
into  tiie  canine  foBi*a,  hugginji  llie  bone,  and  tbeu  fwepl 
upward  along  tlie  surface  of  the  bone  so  as  to  divide  the 
nerve  close  to  the  foramen,  the  lip  being  drawn  downward 
and  forward  to  make  the  tissues  tense. 

2.  Through  the  Mouth. — An  incision  is  made  i 
gingivo-labiul  fold  and  the  soft  parts  dissected  awiiy  froM 
the  bone  until  the  nerve  is  reached  and  divided.  Gu^rii 
advises  that  a  small  portion  of  the  distal  end  be  excised. 

3.  By  ExUrmil  Incision. — The  iuuision  may  he 
verse,  oblique,  or  curveil ;  it  is  only  ncoessarj  that  its  centr 
should  correspond  to  the  fomineii.  The  tissues  are  divided 
Hiiet'estiivelj  until  the  hone  is  reutlied  and  the  nerve  found 
either  lij  following  up  one  of  its  branches  or  by  seeking  it 
atits  point  of  emergence. 

B,  Retei-Hon  of  the    Infra-orbital   Portion   (Tiliaux'). 
Fig.  98,  Q. — A  vertical  incision  is  made  along  tlie  side  of  fl 
the  nose  from   the  lachrymul  tubercle  or  the  Iwiny  ridge  o£*| 
the  nasal  process  of  the  supetior  maxilla,  which  is  c<n>-  I 
tinuoua  with  the  lower  edge  of  the  orbit,  down  to  the  ala  of  \ 
the  uose.     A  second  horizontal  one  is  then  b^un  at  the 
upper  portion  of  the  first  and  carrie<l  outward  along  the 
lower  margin  of  the  oibit  beyond  iH  centre.     These  ; 
sions  should  involve  all  the  soft  parts  down  to  the  hone. 
The  lower  flap  is  dissected  up,  the  nerve  found,  and  a  silk  ■ 
ligature  thrown  around  it  close  to  the  foramen. 

The  upper  flap  is  then  raised,  together  with  the  lower  I 
eyelid  and  eyeball,  exposing  the  floor  of  the  orbit  as  far  1 
back  as  pow^ihle,  upon  which  the  infra-orbital  canal  can  b»  I 
recognized  a»  a  grayish   line  running  obliquely  backward! 


and  inward. 

The  canal    is  opened  v 
isolated  from  the  artcn 
liook,  and  dissected  out  t 


with  a  knife  or  ehixel,  the  ncrrV'l 
raised  from  its  bod  with  a  emall'J 
1  fa.i'  buck  as  may  he  coneideredfl 

necessary.     It  is  then  divided  with  curved  scissors,  and  tlifl"! 

distal  [tortion  drawn  out  by  means  of  the  ligature  appHed'ifJ 

'  TmilB  d'Anitl.  TopLi^ruphiqui',  \>.  310,  ond  null,  do  Ih  Soci^ll  ik  1 
Chirargie,  187fi,  p.  413.  ' 


SUPEBIOK    MAXILLAKY    NKRVB. 

to  it  in  the  beginning.     The  k-nj^tli  of  the  portion  removed>l 
by  Tillaux  was  six  i-entimetrcn. 

Dolheau'  divided  the  nerve  with  iMirved  suiBdors  on  tbe  1 
central  side  of  the  hranchen  going  to  the  sphcno-palatioe  1 
ganglion,  and  tore  out  the  ganglion  by  diitwing  upon  tli«  1 
nerve. 

Ma^aignf.'a  Method. — I'ass  &  stout  tenotome  along  the 
floor  of  the  orbit  for  tR>arly  iin  inch  in  the  direction  of  the 
nerve;  cut  troiievei-sely  with  its  jwint  through  the  Door  of 
the  orbit,  the  bone  being  thin  will  offer  no  resistance.  This 
divides  both  canal  and  nerre.  Expose  the  nerve  at  the 
iafra-orbital  foramen  by  a  simple  transverse  incision,  seize 
it  with  Ibrceps  and  tear  it  out  of  the  canal. 

The  first  part  of  this  operation  has  been  modified  by  Von 
Langenbeck  and  Hueter  as  follows:  A  strong  tenotome  with 
slightly  blunted  point  is  entered  close  below  the  external 
piilpebml  ligament  and  pushed  backward  and  downwani 
along  the  outer  wall  of  the  orbit  until  its  point  is  felt  to 
leave  the  bone  and  enter  the  6ssure  ;  its  edge  is  then  turned 
forward  against  the  sharp  border  of  the  orbital  jirocess  of 
the  superior  maxilla  and  made  to  scrape  along  it  as  ihit  _' 
icnife  is  brought  forward, 

Lueket  Method.^ — An  incision,  beginning  one  centimetre  " 
above  the  outer  angle  of  the  eye  and  close  behind  the  margin 
of  the  orbit,  is  carried  downward  and  slightly  forwanl  across 
the  malar  bone,  dividing  its  periosteum  ;  from  its  lower  end 
a  Becond   incision  is  carried  backward  and  forward,  termi- 
nating over  the  outer  surface  of  the  zygoma  about  a  quarter  ■ 
of  an  inch  behind  its  junction  with  the  malar  bone.     This  J 
bone  is  next  divided  in   the  line  of  the  first  incuiion  by 
means  of  a  cliain-eaw,  after  preliminary  division  of  the  soft 
parts  and  pen-jsteum  on  its  under  and  inner  surface  with  a 
small  knife,  and  then  severed  from  the  zygoma  witli  cutting- 
pliers.    The  attat;bment6  of  the  masseter  to  the  intermediate 
piece  are  then  separated,  and  the  flap  of  bone  and  soft  parts  I 
raised  with  a  sharp  book.  ] 

If  necesi*ary,  some  of  the  nutcrior  fibres  of  the  temporal  J 
musde  should  now  be  divided  in  order  to  expose  the  Hplieno^l 

'  Ural  com municH linn.  U 

>  DpiiUthe  ZeitHihrift  fiir  Cblrucgia,  vol.  1,  p.  322.  ^M 
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miixillary  fossa  thoroughly,  the  fitt  occupving  the  ; 
jirtssed  backward  with  a  ittractor,  and  the  Bpheno-m 
lary  fissure  recognize*!  with  a  jirohe.  The  nerve  and  art 
can  be  distinguished  by  the  difference  in  tlieir  course,  t 
former  running  downward,  outward,  and  forward,  the  latti 
upward,  inward,  and  forward.  The  nerve  is  seized  wii 
foi-cepa  and  divided  with  a  tenotome  well  forward  in  the  fi 
sure,  and  then  again  with  si'iasora  as  near  as  possible  to  t' 
foramen  rotundum.  The  flap  is  then  put  back,  and  I' 
wound  draine<l  at  its  lower  angle. 

An  objit.'tion  to  tbii^i  method  is  that,  in  consequence  of  iti 
interfereneu  with  the  musscter  and  tem)wral  muscles,  T 
mouth  subseijuently  cannot  hv  freely  opened.  Loxsen  a 
Braun'  propi^seil  to  avoid  tins  difficulty  by  leaving  the  at- 
tachments of  the  miisseter  untouched  and  turning  the  flap 
downward  instead  of  upward,  after  making  the  second  inci- 
sion from  the  upper  end  of  the  first  instead  of  from  its  lower 
end,  and  seimrating  the  temporal  fascia  from  the  malar  boner  J 
Cuemy*  has  eraployeil  this  modification  five  times  with  good  N 
results,  i 

If  wounded  vessels  cannot  be  seized  and  tied,  the  lieinor-  | 
rliage  must  be  arrested  by  plugging  with  antiseptic  gauKC. 


INFERIOR  DENTAL  NERVE. 

This  nerve  may  be  divided  (A)  aiW  its  exit  from  the 
dental  canal,  (B)  m  the  ciinal,  (0)  before  its  entrance  into 
the  canal.     The   nerve  enters   the   canal   by   the   inferior 
dental  foramen  on  the  iimer  side  of  the  ascending  ramus  of 
the  lower  jaw  at  tlie  level  of  the  crowns  of  the  lower  teeth ; 
the  canal  runs  obliquely  downward  and  forward  just  beloir  J 
the  alveoli,  and  the  nerve  emerges  through  the  mental  fort-1 
men  which  lies  midway  between  the  alveolar  process  and  the  I 
lower  margin  of  (he  jaw  below  the  second  bicuspid  tooth. 

A.  At  the  Mental  Forami-n. — An  incision  is  made  intbe'4 
gingivo-lahiul   fold  above  the  foramen,  and  the  soft   partrfl 
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ilissect^-d  uff  until   the  nerve  is  reached,  usuiilty  ikb<.>ut  'ine- 
third  of  iLU  iiidi  behm  the  bottom  of  the  fold. 

D.  Within  ihf  Canal. — An  incision  is  niaile  through  the 
»kin  down  to  tlie  bone  along  tbt-  course  of  the  uervc  in  front 
of  tbe  ma^tnetcr,  tlio  piTiostiium  raised,  and  the  canal  opened 
with  a  chisel  or  small  trephine.  At^r  removal  of  the  outer 
table  of  the  bone  the  nerve  is  easily  found  in  the  canal  and 
divided. 

Or  the  canal  may  be  openetl  at  two  points  and  the 
intermediate  portion  of  the  nerve  excised. 

C.  Before  its  Entry  into  tfiv  dinal. — 1.  From  within 
the  mouth.  The  mouth  bt:ing  held  widely  open  and  the 
commissure  of  the  lij^s  drawn  backward  and  outward,  an 
incision  extending  from  the  last  upper  to  the  last  lower 
Diolar  tooth  is  made  one-third  of  an  inch  on  the  inner  side 
f  the  sharp  anterior  bonier  of  the  coronoid  process,  and 
trried  through  the  mucous  membnuic  to  the  tendon  of  the 
temporal  muscle. 

The  surgeon  passes  his  linger  into  the  incision  and  along 
the  inner  surface  of  the  bone,  between  it  and  the  internal 
pterygoid  muscle,  until  he  touches  the  bony  point  which 
marks  the  orifice  of  the  canal.  Paasing  a  blunt  hook  along 
the  finger,  he  raises  the  nerve  upon  it,  isolating  it,  if  possi- 
ble, from  the  accompanying  artery,  and  divides  it  with  blunt- 
pointed  scissors  or  knife.  Or,  without  introducing  the 
finger,  the  hook  may  be  passed  back  beyond  the  nerve,  ita 
jwint  constantly  in  contact  with  the  bono,  then  rotated  in- 
ward so  as  to  carry  itfi  point  acrrose  and  behind  the  nerve, 
and  then  withdrawn. 

2.  Through  the  vh^rk.  A  citrved  incision  is  made  around 
the  angle  of  the  jaw  or  around  the  lower  anterior  insertion  of 
the  masseter  and  carried  through  to  the  bone  along  its  lower 
portion;  then  with  elevator  and  knife  the  muscle  is  detached 
from  below  upward,  and  the  flap  raised  with  a  hook  until 
the  level  of  the  inferior  dental  foramen  is  reacheil.  The 
boue  is  then  cut  away,  with  a  chisel  or  small  trephine  and 
the  nerve  exposed  ami  exciseil 

Or  a  vertical   incisiiin  may  he  m;tde  through  the  wkiii  and 
\  ia.*vm,  the  fibres  of  the  masseter  9Ci>ar:Ueil  and  the  bone  thus 
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exposed.     Dr.  W.  T.  Bull  tells  mc  he  found  this  tnetboj 
very  Hatisliictory.     It  caused  no  fiicial   poralvBis,  and  I' 

woiiiiii  hfiik-d  kindly. 


The  buccal  nerve,  a  brancL  of  the  inferior  maxillary,  is 
not  infrequently  the  seat  of  painfiil  and  ptTsistent  neuralgia. 
It  is  best  approached  tbrougL  the  mouth  by  the  following 
method : 

The  sui'gcon  places  his  finger-nail  upon  the  outer  lip  of  4 
the  anterior  border  of  tlie  ascending  ramus  of  the  lower  I 
jiiw  at  its  centre,  and  divides  in  front  of  this  border  the  ' 
mucous  membrane  and  the  fibres  of  the  buccinator  verti- 
cally, lie  then  seeks  for  the  nerve,  separating  the  tisfuee  j 
with  a  director,  and  divides  it. 


LLVIIUAL  SmiVE. 

Division  of  this  nerve  may  be  required  for  the  relief  of  3 
piiin  in  cases  of  nirciuonia  of  the  tongue. 

When  the  mouth  is  opened  widely  the  ptery go-maxillary 
ligament  can  be  readily  seen  and  felt  as  a  prominent  fold 
behind  the  last  lower  molar,  and  the  lingual  nerve  can  be 
felt  just  below  the  attachment  of  the  ligament  on  the  inner 
aide  of  the  lower  jaw.  close  to  the  bone  Ijelow  the  la«t  molar 
tooth. 

The  longue  should  be  di-awn  aside  by  an  u^isistant,  the 
mucous  membrane  divided  for  about  an  inch  parallel  to  the 
margin  of  the  alveolar  process,  beginning  at  the  last  molar 
tooth  over  the  position  of  the  ner4e,  or.  according  to  Cbau- 
vel,'  one-fifth  of  an  inch  from  the  attachment  of  the  mucons 
membrane  to  the  cide  of  the  tongue.  The  nerve  is  th«i 
readily  found  in  the  submucaus  tissue,  raised  upon  a  hodc 
and  divided,  or  a  portion  excised. 

Moore's  Method. — Mr.  Moore  has  employed  Uie  following!! 
method  sitccessfiilly  in  five  cases.     He  cuts  the  nerve  about 

'  Prfieia  d'Optfmlions  de  Cbirurgie,  p.  435. 


bar  aa  uefe  fes  t 
rf  Ike  jn^]  Hr««t 
don  In  tbr  Wx  u 


c:£)ii  idsMvTT.  aa4 


Tb  acme  hac  oocMiMafly  tecs  f  tfchuJ  aad  rahed 
for  the  wiirf  rf  Aaic  if^  rf  Ag ifiaBafc —eriM. 

"f  *V  — "^*''  ■  ^~*  1^— *i-g  i-»'i.i~  ii  — —  f  fti^i  ;*. 
ccntrr ;  tbe  Sifs  an  iiwBctti  kadt,  aad  &e  aarra  czpcaed 

by  dnwiiig  tfae  panbd  4 


i 


T*nifiMiiii  Sayre,'  id  amwcnng  the  gacrtioB,  How  arc  w 
to  detoaiiae  w&«tfaer.  in  any  prta  <ase,  we  slial)  be  enai- 
peDod  to  reaort  to  tenotomy  ?  lays  Jowb  tbe  following  rale 
as  of  onivvtnl  appUcanon : 

"Place  tbe  pan  caatracted  as  noriy  as  posible  in  iu 
nonnal  pnatdoa,  by  neaas  of  manual  tension  gradaally  ab- 
plied,  and  tbea  canlblK  retain  it  in  that  position;  while 
tbe  parts  are  tbaa  placed  apon  the  stretch,  make  additional 
point-pressure  with  the  end  of  the  finger  npoti  the  parts 
thos  rendered  tense,  and  if  sadi  additional  pressure  pn»- 
daces  rfflcjr  rvrUrai^ioHB,  that  tendon,  fiiscia,  or  uiitscic 
most  be  diTidc*!,  nui!  the  pijint  at  which  ihe  rvfli-x  sjuisni  is 
excited  (the  poiut  at  which  the  prcvoure  is  applied)  is  the 
point  where  the  i]{n.-ratioD  should  be  )«rforn)ed." 

Accoriiing  to  Prof.  Savre,  tlie  hlatle  of  a  tcnoioiity  knife 
sboahl  be  ont;  inch  loug,  its  ^hank  nue  ami  thr(x--iiiinrtent, 
its  handle  strong  and  niHrkeil  in  fuch  u  way  llmt  (he  eur- 

■  Urtli»]«dic  Sntfvry  sad  DiieuM  of  the  Juiou,  M.  Y.,  W'l,  p.  ::7 
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geon  can  sco  at  a  glance  in  wliich  dit'cction  tlie  edge  of  t 
blade  is  turned.     The  blade  aiay  he  Btrai^ht  or  curved,  ifl 
should  be  thick   at   the  heel,  very  narrow,  anil  the  poiw 
should  be  somewhat  rounilcd  and   sharpened  from  side  t 
side  like  a  wedge  or  chisel. 

A  fold  of  skin  should  be  pinched  up  at  the  aide  of  the  ■ 
tendon,  and  the  knife  entered  at  its  baso,  bo  that  a  continu- 
ous track  will  not  be  left  on  its  withdrawal.     A  preliminary 
puncture  may  be  made  with  a  sharp-pointed  knife  or  lancet 
to  facilitate  the  entry  of  the  tentome. 

The  knife  must  be  entered  "on  the  flat"  and  paeeed  either 4 
under  the  tendon  or  between  it  and  the  skin ;  its  i  '^ 
then  turned   toward  the  temion   and   the  division  effected'] 
with  gentle  sawing   movementfl,  the  thumb  being   pressed  ] 
firmly  agwnst   the   tendon   if  the   knife  has   been  passed 
under  it. 

During  the  entry  of  the  knife  and,  the  division  of  the  i 
tendon,  tne  latter  must  be  kept  firmly  upon  the  stretch,  and  ' 
as  soon  as  the  division  is  complete  the  knife  must  he  turned  ' 
upon  its  fiide  and  withdrawn,  while  the  surgeon  follows  its  j 
point  with  his  thumb  or  finger  so  as  to  force  out  any  blood  I 
that  may  be  in  its  track  and  to  prevent  the  entrance  of  air.   | 

8eiil  the  wound  with  plaster  or  collodion,  und  Ihi'n  bring 
the  member  into  the  desired  position. 

Tendo  ArhiUis. — The  knife  should  be  entered  on  the 
inner  side  of  the  l«ndon  near  its  border,  about  one  inch 
above  tlie  upper  surface  of  the  calcaneiun.  In  this  way  the 
posterior  tibial  artery,  which  lies  lietwi-en  the  tendon  and 
the  inner  malleolus  and  l»elow  tlie  deep  feacia,  is  secured 
from  injury.  The  heel  must  Ite  depressed  ba  much  as  p08-  i 
sihle,  so  as  to  make  the  tendon  inorc  prominent,  and  givs  I 
additional  security  to  the  artery. 

TibiitUg  PonUinu. — The  tendon  of  this  muscle  may  be  1 
<livide<l  (A)  above  the  malleolus,  or  (B)  on  the  aide  of  the  | 
foot  just  behind  its  Insertion  Into  the  sc-apboid. 

A.  Abovf  Ihi'  MaUeo}u9. — The  muscle  is  made  tense  by  I 
everting  the  foot;  the  knife  Is  entered  at  the  inner  side  ^'J 
\  the  tendon  and  pas.«cd  behind  it. 
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B.  On  thr  M'dc  of  the  Foot — Same  p(iaition  given  to  the 
foot.  Th«  knife  sLnuld  hv  directed  from  above  downward, 
and  )iu88ed  under  tlit?  upper  border  of  tLe  tendon  at  a  jjoint 
lialf  au  inch  below  and  in  front  of  tlie  tip  of  the  malleolus. 
Bell'  prefers  to  cut  towaril  the  bone. 

Tibiiilia  Anticus. — Can  be  ea.-^ily  made  prominent  and 
isolated. 

Peronei. — May  be  dividcil  at  the  posterior  face  of  the 
lower  end  uf  the  fibula,  or  on  the  side  of  the  fi>ot  below  and 
in  front  of  ihe  tip  of  the  outer  malleoliia. 

Flexor  T&ndong  at  the  Knef». — It  must  be  remembered 
that  the  extcnial  p^^ipliteal  nerve  accompaniea  the  tendon  of 
the  biceps  dosely,  lying  upon  ils  inner  side. 

StemD-ch-ido-maetoid. — The  danger  to  be  avoided  in  this 
operation  is  that  of  injury  to  the  external  jugular  vein  at 
the  outer  border  of  the  muwele.  or  to  the  anterior  jugular 
vein  at  ita  inner  border.  The  first  ean  usually  be  seen 
under  the  skin  and  avoided,  the  other  leaves  the  muscle 
about  three-quarters  of  an  iueh  above  the  sternum  and  passes 
backward.  The  muscle  ahoulil  be  divided  about  half  an 
inch  above  the  top  of  the  sternum,  and  most  authorities 
agree  in  preferring  to  divide  from  before  backward.  The 
knife  should  be  entered  at  the  outer  border  of  the  muscle. 

Levat-iir  Palpehrce. — In  a  case  of  paralysis  of  the  orbi- 
cularis palpebrarum  followed  by  retraction  of  the  levator 
pallKbne  with  inability  to  close  the  eye,  and  subsequent 
ulceration  of  the  cornea,  Professor  Detmold  divideil  the 
latter  muscle  at  its  attachment  to  the  upper  edge  of  the  lar- 
osl  cartilage.     The  result  was  very  good.  ~ 

'  Unniml  of  Burgiul  Operalloni,  3d  cditloc,  p.  2SS. 


PLASTIC  OPERATIONS  ON  THE  FACE. 

Plastic  nperationa  are  rcijuircd  for  tlic  relief  of  congeni- 
tal defects,  or  for  the  restoration  of  parts  lost  by  disease  or   ' 
injury.     The  methods  most  commonly  employed  are  of  two 
kinds : 

1.  By  Approximation  of  the  Edget. — This  is  applicable 
to  cases  in  ivhicli  tlie  loss  of  tissue  is  not  great,  and  the  nd- 
joining  parts  are  supple.  The  edges  of  the  gap  are  simply 
pared  and  brought  together.  It  is  sometimes  necessary  to 
make  "liberating  incisions"  on  one  or  both  sides  for  the 
relief  of  tension, 

2,  By  Trannfa-  of  a  Flap. — A  flap  of  suitable  sliape 
and  size  is  dissected  up  and  transferred,  by  turning  it  about 
its  base,  to  tlie  place  where  it  is  needed,  its  vitality  being 
insured  by  the  preservation  of  its  base  or  pedicle.  This 
method  admits  of  a  great  variety  of  modifications  in  its  de- 
tails, from  a  simple  sliding  of  a  skin-flap,  which  differs  but 
slightly  from  the  method  by  approximation,  to  the  transfer 
of  skin,  muscle,  and  bone  or  the  taking  of  the  flap  from  an- 
other limb  or  individual. 

The  names  Indian,  Italian,  French,  and  German  methods 
have  been  given  to  the  dificrenl  varieties,  but  Vemeuil'  lias 
pointed  out  the  impropriety  of  continuing  to  employ  them, 
especially  since  at  least  two  of  them,  the  French  and  Oil- 
man, have  their  origin  in  an  over-sensitive  patriotism,  not 
mindfiil  enough  of  the  actual  facts.  The  Indian  and  Italian 
methods  were  first  employed  for  the  restoration  of  the  nose; 
in  the  former,  a  flap  was  taken  from  the  forehead  and  brought 
down  by  twisting  the  pedicle  which  occupied  the  space  be- 
tween the  eyebrows.  Tlie  term  is  now  applied  to  any  ope- 
ratiou  in  which  the  flap  is  mwlc  with  a  Umg  peilicle  situated 
atBome  distance  from  the  space  which  the  flap  is  to  cover, 

moires  de  ChimrgiB,  vol.  i.     Cbirurgio  mpHratrke,  p.  401. 
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and  ID  which  also  the  Hap  is  brought  into  place  by  rotation 
over  a  greater  or  leas  arc  described  about  the  base  of  the 
pedicle  as  a  centre  (see  Fig.  127). 

In  the  Italian  method  the  flap  is  taken  from  it  distimt 
part  of  the  body,  as  in  restoration  of  the  nose  by  a  ilap 
taken  from  the  ann  (Fig.  129).  TagliacoKzi,  of  Bologna, 
the  originator  of  tliis  method,  allowed  the  flap  to  suppurate 
for  a  few  days,  so  as  to  increase  its  thickness,  before  fas- 
tening it  in  its  new  situation.  Graefe  songht  for  primary 
union,  and  gave,  rather  pompously,  the  name  German  tnethod 
to  this  modification,  ignorant  of  the  fact  that  it  had  been  sug- 
gested more  than  a  century  before  by  Reneaulme  de  la 
Garanne,  and  unmindful  of  tlie  other  fact  that  it  contained 
no  new  principle,  and  must  have  been  enlertainetl  by  Tag- 
liacoEzi,  and  only  rcjeeteil  for  the  isake  of  another  iidvantiige 
incompatible  with  it. 

In  the  so-called  French  method,  the  principles  of  which 
are  found  in  Colsu.s,  the  flap  liiis  a  broad  base,  and  is  brought 
into  place,  not  by  rotation,  but  by  traction  in  the  direction 
of  its  axis  (Figs.  110  and  122).  The  variations  and  com- 
binations of  these  methods  are  now  so  numerous,  that  the 
names  no  longer  have  much  descriptive  value. 

General  Prineiple». — The  edges  of  the  flaps  must  be 
brought  together  without  tension,  and  united  very  accurately 
by  means  of  fine  silk,  catgut,  or  silver  sutures ;  and  it  is  well 
to  cut  the  edges  obliquely  so  as  to  have  a  broader  surface  of 
contact  as  proposed,  I  believe,  by  Dr.  Packard. 

All  hemorrhage  must  cease  before  the  flaps  are  brought 
into  place.  The  presence  of  a  clot  of  blood  under  a  trans- 
ferred flap  is  one  of  the  moat  common  causes  of  kilure. 

Flaps  must  be  taken  from  healthy  iion-cicatricial  skin, 
and  whenever  the  skin  is  thin  and  not  very  vascular,  the 
subcutaneous  layer  should  be  taken  with  it  to  insure  its 
vitality. 

The  base  of  a  flap  should  occupy  the  quarter  from  which 
the  main  .supply  of  blood  is  received,  and  the  direction  and 
shape  of  the  Hap  should  be  Buch  that  it  can  be  brought  into 


Titli  tlie  least  amount  of  t 


The  flap  should    be  i 
.pace  it  is  to  fill,  and,  to  i 


ide 


of  the  base, 
ildy  larger   than  the 
ikcy,  it  is  well  tu  cot 
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it  according  to  a  pattern  previously  made  of  paper  or 
silk.  It  is  well  also  to  mark  the  angles  by  fiuc  pins  plui 
erect  in  the  skin. 

The  raw  surface  left  by  the  dissection  of  a  flap  may  bej 
partly  covered  by  drawing  ita  edges  together  with  sutures;' 
the  remainder  must  be  left  to  granulate.  Dr.  Gurdon  Buck' 
recommended  a  dressing  for  it  which  he  calls  the  "  collodion 
crust;"  it  is  made  by  covering  the  surface  with  dry  scraped 
lint,  and  then  with  an  additional  layer  of  lint  saturated  with 
collodion. 

The  antiseptic  method  should  be  employed,  bm  far  as  poa-  j 
sible,  to  prevent  or  diminish  suppuration,  and  Uiereby  rcetriot  * 
the  formation  of  cicatricial  tissue.     With  its  aid  greater  ten- 
i-ion  i-un  be  made  with  the 
^'">-  '•'^-  sutures    than  would  otber- 

\  wise  be  safe,  and  tlie  chance   , 

\        of  the  occurrence  of  erysi- 
pelas becomes  less. 


CHEILOPLASTY, 

A.  Lowrr  Lip. — Resto- 1 
ration  of  the  lower  lip  is 
usually  undertaken  to  make  \ 
good  the  loss  of  substance 
occasioneii  by  the  removal 
of  an  epithelial  tumor.  The 
choice  of  a  method  depends 
upon  the  extent  of  the  dis- 
ease, 

1.  y-Inemm  (Fig.  &9\.  I 
— AVhen  the  tumor  is  small,  J 
involviugDotmoretbauoQfr  1 
quarter  or  one-third  of  the  lip,  it  may  be  removed  by  «J 
V-inciaion,  and  the  sides  of  the  gap  brought  together  witk 
one  or  two^points  of  twisted  suture.    The  mucous  luembrane 
on  the  inside  of  the  lip  should  be  excised  to  the  same  extent 
as  the  skin,  although  it  is  not  usually  involved  in  the  disease. 


■  Kepsi 


jurgory,  ISTi;,  p.  1 
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If  not  removed  it  forms  a  disagreeable  fold  or  pucker  in 
the  lip. 

The  harelip  pins  must  be  deeply  placed,  passing  close  to 
the  mucous  membrane  on  the  inside.  This  insures  confron- 
tation of  the  raw  surfaces  throughout  their  entire  breadth, 
and  the  pressure  of  the  twisted  sutures  prevents  hemorrhage. 

Fig.  100. 


Oval  horizontal  inciaion. 


2.  Oval  Horizontal  Ineisimi  (Fig.  100). — When  the  tumor 
covers  a  considerable  extent  of  surface,  but  does  not  pene- 
trate deeply,  it  may  be  safely  excised  by  cutting  under  it 
with  curved  scissors.  The  mucous  membrane  and  skin  may 
then  be  stitched  together,  or  the  wound  allowed  to  heal  by 
granulation. 


Fio.  101 


Fig.  102. 


Cheiloplaaty,  C«lfiu»'ii  inciaions. 


ChciluplaKty,  Celsna'd  flaps  in  plact*. 


3.  Mf'thod  of  Celmsor  Serves  (Figs.  101  and  102).— The 
V-incision  is  supplemented  by  a  horizontal  one  on  each  side 
carried  outward  from  the  angle  of  the  mouth  for  about  two 
inches,  and  comprising  the  whole  thickness  of  the  cheek  for 
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tlio  first  two-tliirds  of  ite  tengtb,  but  dividing  the  niucoi 
inembraQe  at  a  aomewhat  higher  level  than  tlie  ski 
h>wer  gjngivo- labial  fold  is  divided  close  lo  the  gum  on  both 
sides,  and  the  dissection  carried  downward  close  to  the  fteri- 
oatonm,  and  backward  toward  the  angle  tif  the  jaw  until  the 
edges  of  the  gap  in  the  lip  cau  be  brought  together  without 
tension.  The  sides  of  the  V  are  then  brought  together,  and 
the  lip  formed  from  the  lower  parts  of  the  tiorizontal  incisions 
(Fig.  102).  The  mucous  membrane  and  ekin  are  stitched 
togellier  nlong  the  edge  of  the  new  Up,  and  the  remaining 
portion  of  the  lower  Bap  on 
F'U'  I'''''  each  side  (that  which  remains 

external  to  the  new  angle  of 
the  mouth)  is  reunited  to  the 
upper  flap.  Theraucousmem- 
brano  at  ttie  outer  end  of  the 
horizontal  incision  is  stitched 
to  the  skin  and  covers  the 
angle. 

4.  Dkffenharh  (Fig.  103) 
adds  a  vertical  incision  at  the 
end  of  each  horiKontal  one, 
thus  marking  out  two  quadri- 
lateral flaps  which  are  brought  together  in  the  median  line. 
The  gaps  left  in  the  cheek  by  the  transfer  are  allowed  to 
close  by  granulation. 


4 


5.  S^ntf-Bui-harym  (Figs.  104  and  105).— The  methol 
by  latero-inferior  flajis  is  ascribe<l  by  some  to  Syme,  \ 
others  to  Buchanan,  of  (ilasgiiw. 


CHBILaPLASTY. 

After  tlip  tumcir  Iia.''  been  removeii  liy  tlic  usual  V-inciBio%.l 
the  incisions  are  prolonj^eil  ilowiiwaril  antloutward  for  nearly  J 
an  inch,  and  tlicn  curved  iipwuril  anil  outward.  Thewfl 
flaps  are  dissected  off  the  bone  and  bmnght  together  in  tb«l 
median  line.  The  mucous  membrane  and  skin  are  stitched  ' 
together  along  the  upper  edge,  the  gaps  left  below  by  the 
shifting  of  the  fl»ps  drawn  together  iis  miidi  as  possible,  and 
the  remainder  left  to  heal  by  granulation. 

Ranke  and  Tr^lat  (Figs.  lOG  and  107)  make  the  flap  on 


one  Bide  longer  and  lift  it  over  the  other  to  form  the  new  lip 
tlie  shorter  flap  being  used  as  a  support  for  tin-  former. 

tj.  Bw:k'g  Method  (Pi^.  108  and  109).— Buck  preferred 
to  make  two  operations.  He-  first  n-moved  the  tumor  by 
the  V-incision,  brought  the  sides  of  the  gap  together,  and 
allowed  them  U}  unite.  After  the  union  had  become  com- 
plete he  restored  the  angle  of  the  mouth  and  lengtheneil  the 
lower  lip  with  material  taken  from  the  upper  one  by  (he 
following  method.' 

In  Fig.  108,  B  B  represent  two  pina  inserted  a  finger's 
breadth  lielow  the  under  lip  border,  one  on  either  side  of 
thtt  chin,  n  little  to  the  outside  of  the  angle  of  the  mouth, 


and 


cquii 


list&nt  from  the  median  tin 


;^i>a 


als« 


pins  inserted,  one  on  either  side,  into  the  upper  lip  at  the 
'  Keparative  Surgery,  lN7fi,  p.  22  Pt  »»(. 
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imirgin  of  tho  vemiilioii  bnnler.  oqui distant  from  the  median 
line,  and  at  8ueli  distance  apart  as  to  include  between  tliem 
sufficient  length  of  lip  burder  for  a  new  upper  lip.     Tbe 


8t*p8  of  the  operation  are  then  the  following:  With  the  ' 
forefinger  of  the  leli  hand  placed  od  the  inside  of  the  mouth,  ' 
the  left  cheek  is  to  be  kept  moderately  on  the  stretch  whilft  : 
it  ia  transfixed  with  a  sharp  knife  at  the  point  B.  An  in*  | 
cisioQ  is  then  carried  through  the  entire  thickness  of  the  J 


cheek,  upward  and  a  little  outward,  a  distance  of  one  inch 
and  a  half  to  a  point  £,  near  tlie  middle  of  the  cheek.  The 
corresponding  side  of  the  upper  lip  sjiould  next  lie  trans-  ] 
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fixed  at  tilt'  piiiiit  D,  aiid  the  inciMtnn  cairit-d  tbroiigli  tha 
lip  and  clicok  uiitward  and  a  little  ugiwm-d  to  juin  the  fint 
incision  ut  E. 

The  next  step  m  to  transfer  the  triangular  patch,  thus 
marked  out,  from  the  cheek  to  the  side  of  the  chin.  For' 
tliiii  purpose  au  incision  ithnuld  be  made  on  the  iside  of  the 
chin  from  B  vertically  downward  to  tho  edge  of  the  jaw 
and  to  the  depth  of  the  periosteum.  The  edges  of  this  in- 
cision retracting  wide  apart,  afford  a  V-shaped  space  for  the 
lodgement  of  the  triangular  patch,  which  is  now  hrought 
around  edgewise,  and  adjusted  hy  sutures  in  its  new  posi- 
tion ^aee  Fig.  109).  The  gap  left  in  the  check  la  closed 
by  bringing  its  edges  together  and  scc\iring  them  in  contact 
liy  sutures.  By  this  adjustment  a  new  and  nutunilly  8ha|>ed 
angle  is  formed  for  the  mouth  at  the  point  I).  Tho  incisions 
should  be  made  with  the  utmost  precision,  and  special  care 
should  he  taken  that  the  lining  mucous  membrane  is  divided 
exactly  to  the  same  extent  as  the  skin. 

The  name  procolure  may  be  applied  to  the  other  side  of 
the  mouth,  and  executed  at  the  i^ame  operation. 

7.  S((aare  Lateral  Flays,  Malgiiigne  (Fig.  110).— The 
sribed   bv   two  vertical   incisions  (»rried 


Kw.  Ill 
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downward  from  the  edge  of  t)ie  lip,  and  a  third  horizontal  ' 
one  uniting  the  lower  ends  of  the  first  two.  To  fill  the 
flqu&re  gap  thus  created,  two  horisontal  incisions  are  ma<le 
on  each  side,  one  from  the  itngle  of  the  mouth,  the  uthe 
from  the  lower  comer  of  the  gap.  The  flaps  eircumscribeii 
by  these  incisions  are  brought  furwind  and  unitetl  in  th^ 
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niediau  line,  and  the  mucous  membrane  Btitc])Cfl  to  the  Bkiafl 
alon^  the  cclge  of  the  lip  auil  iit  tljc  commissures.  (SeoV 
also  3.  Mfthod  of  Cfl*us,  p.  225,  and  Stomatopiaaty,  v.M 
inf.)  r 

8.  Square  Vrrtiral  Fhipa   (Fig.   111).— Setiillot  made^ 
the  fliip  at  right  angles  to  llie  line  of  the  moulh.     The 


cisions  arc  shown  in  Fig   111       Eudi  flap  h  swung  around   , 
Xty  meet  the  other  m  Ihi  median  lint   its  mnir  vertical  Uir- 
der  becoming  the  edge  af  the  lip 

B.  Angle  of  thi  Mouth  {^Stomatuphigly)  — An  attempt  to 
restore  a  large  portion  of  eitlier  lip  by  means  of  material 
taken  from  the  other,  oi  to  close  a  gap  by  simple  approxi- 
mation not  infreijuently  lea\es  the  mouth  small,  rounded, 
and  pouting,  with  obliteration  of  one  or  both  angles.  This 
defect  can  be  otercorae  by  the  ojteiation  de8cnbe<l  on  page 
227.  aa  Buck's  method  of  restoration  of  the  lower  lip,  or 
by  extending  the  mouth  laterally  by  a  horizontal  incision 
involving  both  skin  and  mucoai  membrane,  and  then  pre- 
venting reunion  by  stitching  the  skin  and  mucous  membrane 
together  on  both  side*  and  at  the  angle  of  the  incision. 
Seilillot  considera  it  indispeii'Mble  to  excise  a  portion  of  tJie 
skin  so  as  to  have  a  comparali^e  exce«w  of  mucous  mem- 
I  which  when   stitched  to  tlie  skin  will  roll  outward 
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and  Ibrm  a  vermilion  border.     Tiiis  »im|ile  moiliuJ  Ijiw  Iti-en 
mollified  by  Dr.  Bucli  as  followa  ; 

Jiuek'a  Operation'  for  Enlarneiiiitit  of  the  Mouth  inid 
Itestoration  of  its  Angle.  ( Fig.  112.) — An  incision  is  made 
with  great  exactness  along  the  line  of  the  vermilion  bonier 
circumscribing  the  circular  half  of  the  month,  and  extending 
to  an  equal  distance  on  the  upper  and  lower  lips  (a  to  b). 
T)us  incision  should  only  divide  Che  skin,  without  involving 
the  mucous  membrane.  A  sharp-pointed,  double-edged 
knife  ehould  then  be  inserted  at  the  middle  of  this  curved 
incision,  and  directed  flatwise  toward  the  cheek,  between 
the  skin  and  mucouR  moTnbrane,  so  as  to  separate  them 
&om  each  other  as  far  as  the  new  angle  of  the  mouth  i 


quires  to  be  extenilcd. '  The  skin  alone  is  next  divided  from 
tne  commissure  of  the  uiouth  outward  toward  the  cheek. 
The  underlying  mucous  mcmhrane  is  then  divided  in  the 
same  line,  but  not  so  far  outward.  The  angles  at  the  outer 
ends  of  the  two  incisions  are  then  accurately  united  by  a 
siDgle  thread  suture.  The  fre«h-cut  edges  of  skin  and 
mucous  membrane  above  and  below,  that  are  to  form  the 
new  lip  borders,  are  shaped  by  paring   first  tlie  akin  and 


'   lie,,,: 
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then  the  mucoiia  ntembmne  in  Hiich  a  maiiiici'  that  the  lalte 
rthail  overlap  tlio  ibi'tncr,  a-fter  they  have  been  secure 
together  hy  fine  thnad  sutures  inserted  at  shoit  intervals. 

C.  Upper  Lip. — The  V-inHsion  and  the  oval  hoi 
incision  (p.  2'2o)  may  be  used  when  the  loss  of  tissue  willl 
be  small.  Also  the  square  lateral  flaps  (p.  2'29)  when  ibhM 
gap  to  be  filled  is  in  the  centre  of  the  lip  and  rather  large. 

1.  Vertu-itl  FJap»  (Figs.  113  and  114).— These  may  b 
mado  with  the  bnao  dircf^td   upward  (Sedlllot),  or  dotra^l 
ward  (Cbauvel).     Chauvcl  claims  that  the  latter  method  iff 


i^MllIut     FlnpilDiilve. 


to  he  preferred  because  the  retraction  of  the  cicatrix  in  thft^l 
former  tends  to  draw  the  new  lip  upward  and  expose  the  teeth.  T 

The  flaps  comprise  the  entire  thickness  of  the  cheek,  u«'J 
turned  inward  at  right  angles  to  their  former  position  utdj 
uuilcil  in  the  median  line.     Tlie  gaps  left  in  the  ebeek  b^ 
their  removal  are  brought  together  with  nutiires  or  left  ( 
granulate. 

2.  Infero-lateral  Flap  (Buck).  Fig.  115.— For  lorn  < 
the  right  half  of  the  upper  lip  I>r.  Buck  employed  the  fc 
lowing  method,  enlarging  the  mouth  afterward  and  reeata  ^ 
lishing  the  angle  by  tlie  mclliod  deacrihed  above  (|i.  231).  3 

The  extremity  <if  the  undt-r  lip,  when'  it  jiiined  the  rigfafl 
cheek,   wiis    divided   through    its    entire  thickness  at  i' 
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angles  U>  its  border,  and  llie  divisiou  carried  to  tlio  fxtent 
of  one  inch  from  the  iKiidcr  {a  to  h,  Fig.  11;')).  A  g(<cotid 
incidion  was  made  from  tlic  terminus  of  the  first  parnllel  to 
the  lip  border  for  a  distance  of  one  inch  and  a  hiilf  towanl 
the  chin,  b  to  c.  The  quadrilateral  flap  thus  formed  from 
the  under  lip  waH  folded  edgewise-  upon  itself,  and  luade  to 
mei-t  the  remaining  half  of  the  upper  lip,  and  be  adjusted  to 
it  by  its  free  extremity.  In  order,  however,  to  make  this 
fold,  the  under  lip  had  lir^t  to  be  divided  obliquely  half 
jtcross  its  base,  c  to  d. 


The  left  biUf  of  the  upper  lip  was  prepared  i 
adjuHtment  hy  dividing  tho  buccal  mucous  membrane  cloae 
Ui  tlic  J!iw  and  dclnehing  tho  parts  above  toward  the  orbit 
from  the  underlying  periosteum,  and  secondly  by  paring  a 
strip  of  vermilion  border  from  the  extremity  of  the  half-lip 
of  sufficioiit  length  to  permit  tho  end  of  the  half-lip  to  bo 
matched  t4i  the  free  extremity  of  the  undcr-bp  flap.  The 
]mrta  concerned  having  been  thus  prepared,  the  under-lip 
dap  was  ddubleil  edgewise  upon  itself,  and  its  free  extre- 
mity adjusted  to  the  half  of  the  upper  lip,  and  the  two 
secured  to  each  other  in  a  vertical  line  below  tlip  columns 
nasi  by  suturci.     The  space  betwien   the  newly  uiljutta 
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half  of  ibe  raoutli  imii  llie  neighboring  cheek  was  closed  liy  \ 
approximating  tlie  .opposite  purts  and  securing  them  to  each  I 
other  by  sutures  aft«r  their  edges  hud  been  carefully  j 
matched.     (Fig.  112  »hows  the  r(«ult  of  this  operation.) 


If  the  piitient  is  a  young  child  its  iiniis  sliouid  bo  securely 
bouad  to  its  sides  with  a  tuwel,  and  its  hcitd  firmly  held  by 
an  assistant.  After  ancesthesia  )La.«  been  obtained  it  can 
be  easily  kept  up  by  applying  to  the  noatrils  from  time  to 
time  sponges  satui-nted  with  ether. 

Sinffir  Harilip,  Sitnplf. — The  simplest  metJiod  of  ope- 
rating is  to  pare  the  sides  of  the  clofi  and  bring  the  raw 
surfaces  together  by  a  few  sutures.  The  objection  to  the 
method  is  that  the  retraction  of  the  scar  produces  a  more 
or  less  connidcrable  depression  in  the  free  border  of  the  lip. 
It  has  therefore  been  generally  abandoned  for  one  of  the 
following. 

1.  Double  Flaps  (Fig.  116). — In  order  to  hold  the  parts 
upon  the  strelrh  and  insure  precision  in  making  the  cuts,  a 


Stout  ligature  phould  be  passed  through  the  lip  at  each 
angle  i>f  the  clen.  or  eath  angle  should  be  seized  with  aitery 
forcejis.  The  lip  being  drawn  forward  and  downward  by 
means  nf  the  ligature  or  forcvfw,  the  mucous  membrani 


tlivitioii  close  to  tlic  giiin  and  the  diKeection  caiTied  upward 
and  backward  as  far  as  m&y  be  necessary  to  allow  the  sides 
of  the  cleft  to  be  brought  together  without  tension. 

Then  making  one  side  of  the  deft  tense,  by  drawing  npou 
its  ligature,  the  lip  is  traiis&xcd  near  the  angle,  and  the 
incision  carried  upward  along  the  border  of  the  cleft  to  it« 
top,  or,  if  necessary,  into  the  nostril,  thus  cutting  out  a 
narrow  flap  which  reiuairis  attached  at  its  lower  extremity 
to  the  lip  (Fig.  116,  A).  A  similar  flap  la  then  made  upon 
the  other  side,  the  two  nre  turned  down,  so  that  their  raw 
surfeces  face  each  other,  and  a  thread  parsed  through  their 
free  ends  (Fig.  116,  £). 

The  freshened  edges  of  the  cleft  are  then  confi^nted,  a 
harelip  piii  placed  near  the  vei-milion  bonier  and  another 
near  the  nostril,  and  two  or  three  fine  silk  or  silver  sutures 
inserted  between  them.  The  ends  of  the  dependent  flagH! 
are  then  cut  off  ohlifjuely,  enough  being  left  lo  form  a  dis- 
tinct projection  on  ihe  lip  after  they  have  been  unite^l  with 
fine  sutures.  By  this  means  the  formation  of  a  notch  by 
the  retraction  of  the  cieairi^t  is  avoided. 

2.  When  the  cleft  was  shallow,  Nt-laton  left  the  flaps 
attached  to  each  other  at  the  apex,  turned  tliera  down,  and 

Fio.  117. 


brought  the  raw  surfaces  together  as  above  deseril 
117). 

3.  Sivg^'-  Flap  (Fig.  118). — A  flap  is  made  ujKin  one 
aide  only,  usually  the  shorliT  portion  of  the  lip.  The  opjio- 
aite  side  of  the  cleft,  and  a  portion  of  the  free  border  of  the 
lip  adjoining  it,  are  freshened  hy  the  removal  of  a  strip  of 
skin  and  mucous  membrane.  The  sides  of  the  cleft  are 
approximated,  and  the  flap  applied  Uy  the  free  border  of 
thf  lip. 
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4.    airaldea'i    Method  (Fig.    110).— This 
only  wlicn  tlic  ck'ft  exlenils  into  the  uiHtril. 

tlic  sliort  sitli!  is  luiidc!,  n»  before  deacrilied, 


s   upplicabte 
The  flap  oaM 
ritli  its  boMV 


below ;  that  on  tlio  long  aiile  i.s  reverBwl,  being  left  atluche^l 
at  its  upper  end.  A  third,  horiaontul  incision  is  ciirried 
outward  from  the  edge  of  tlie  noalril,  at  tho  point  of  the 
first  flap,  to  moke  that  portion  of  the  lip  moiv  movable. 
The  second  flap  in  then  turned  upwnnl  across  the  nostril, 
the  first  brought  down  to  take  its  place,  and  the  Wq  ntw 


surfac-cs  thua  brought  into  contact  united  by  auturcB.     Tb* 
long  side  of  the  lip  may  also  be  mobiliaed,  if  desirable,  by  K  J 
horizontal  incision  running  from  the  gap  close  below  f* 

columna  and  the  corresponding  nostril. 

Douhtr  Harelip,   Smph'  (Fie.  120).— Flaps   i 
upon  the  litteml  portions,  A  and  B.  as  before  described  0^1 
234,  1),  and  the  sides  of  tlie  central  ]>ortiun,  C,  arc  parraifl 
The  flaps  are  then  brought  together,  as  shown  in  the  ngurtj 
after  nioI>ilii5ing  the  lip  by  free  division  of  the  gingivo-labJn 
fiild  iittd  currying  the  dissection  well  upward  and  outword^l 


[lius  puMscil  to  inclu<le  tbe  sides  unil  tlie  cviitral  puvtion  iit 
tbe  ham-  iinJ  apex  of  the  latter,  tlie  tliijtfi  trinmicu  (p.  23.')), 
and  united  with  fine  Biitnres. 

If  the   piirls  sin-  too   scanty   t<i  [lonnit   the  U.-ie  i 


method,  libeniting  incisions  tuti.it  be  ma(]c  around  the  alic 
nasi,  or  tiaps  ohtained  from  tlie  eheek.  (&ee  Upper  Ltp, 
p.  232,  el  »€'{.) 

Complii'iJUd  Harelip. — Harelip  may  bo  complicated  by 
fissure  of  the  pulate  and  alveolar  process.  When  the _^sure 
u  gtof/le  tbe  bone  on  tlie  long  Bide  of  the  lip  projects  beyon<l 
its  proper  line.  In  very  young  children,  it  may  (tomotimea 
tjo  forced  back  into  place  by  making  pr&ssure  upon  it  with 
the  tliumb,  but  it  \s  eiisier  to  fi'octiiro  it  first  with  Butcher 'h 
pliers:  tbe  bent  blade  of  this  instrument  Wing  applied  upon 
the  anterior  Burfiice  near  the  further  nostril.  The  two  por- 
tions of  the  alveolar  arch  soon  unite  after  they  have  been 
brought  into  eont4tct.  i>apecially  if  tbe  opposing  surfaces 
have  been  pared.     Sutures  are  not  neeileii. 

When  there  is  double  fitture.  the  intermediate  portion  of 
bone  containing  tlie  incisor  teeth  project*  so  fiir  that  it 
Keems  to  he  an  appendage  of  the  nose  rather  than  nf  the 
mouth.  In  order  to  restore  it  to  its  place,  it  is  necessary 
to  ilividc  the  vomer  with  strong  scissors,  or,  better,  to  cut  a 
triangular  piece  out  nf  the  septum  of  the  nose.  It  is  not 
necessary  t/i  fasten  the  Iwini's  together  with  suturw.  The 
portion  of  skin  covering  tlie  projecting  hone  must  be  dis- 
sectetl  off,  ami  useil  to  lengthen  the  colnninii  nasi  nr  fill  out 
the  lip. 

in  cxtri'Tiie  ewes  it  may  be  prnper  to  cut  away  the  pni- 
jcftion  entirely;  but  whenever  it  can  lie  saved  anti  bniught 
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into  line,  it  reiiilers  valuable-  service  by  giving  the  up|>er  jaw 
ilK  proper  lengtli,  and  AiruiHliin<;  a  space  into  whicli  artificial 
twtli  can  be  fitted,  Tlic  tliree  or  four  teetli  which  are  found 
in  tills  piece  are  always  m  defective  and  incguhirly  placed 
that  they  have  tf)  be  drawn. 


n 


It  is  sometimes  dtsirahle  to  take  the  struiii  ofl'tbc  sutures 
hy  means  of  a  clieek  cinnprcsaor,  similar  to  that  represented 
in  Fig.  121. 

For  uranoplasty,  etc.,  see  Operationa  upon  the  Mouth. 


RHINOPLASTY. 

The  different   kinds  of  rhinoplaalic   ojterations  may  be 
classified  according   to  the  nature  and  extent  of  the  loss 
which  they  are  designed  to  repair :   1st.  A  superficial  loss 
not  involving  tlie  bones  or  septum.     2d.  Loss  of  the  septum    , 
and  nasal  bones,  the  skin  remaining  entire.     3d.  Loes  of  J 
more  or  less  of  the  surface  and  septum. 

Afi  the  loss  of  tissue  is  always  tbe  result  of  injury  or  dia*  ] 
ease,  it  presents  so  many  variations  in  form  and  extent,  that  ] 
it  is  difficult  in  practice  to  determine  the  exact  houndariei 
Itctween  the  classes,  and  this  ctassificntion  is  chosen  for  coa- 1 
venienceof  destrription,  and  not  with  the  intention  of  li 
ing  the  choice  of  an  openition  in  any  given  case  to  tboa 
described  in  the  class  to  which  the  lesion  might  belong. 
the  same  reason,  a  de-'^cription  of  an  operation  as  actually 
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pcrformeil  will   Honiotiincii    be    more   serviceJililt'    tli 
geiieral  ruli'i)  that  niiglit  lie  laiil  down. 

As  may  be  rpadilj  unilfrstooil,  the  exiHtente  or  non- 
Cxi»tunce  or  the  septiiiii  and  nasal  bones  aft'ecta  materinlly. 
uot  only  the  method  of  operating,  but  also  the  result.  If 
uni^iipported  centrally,  the  new  member  tend;;  constantly  to 
shrink  and  flatten,  and  the  surgeon  ]\as  the  morti^cution  of 
seeing  that  lie  has  merely  substituted  one  defoi-mity  for  an- 
othei*.  Oilier  trieil  to  meet  this  want  by  including  the  peri- 
osteum in  the  flap  taken  from  the  forehead  by  Iiie  Indian 
method.  There  was,  however,  no  new  formation  of  hone, 
and  tlie  operation  in  that  respect  was  a  failure.  On  another 
occasion  he  took  a  atrip  of  hojilthy  perioateuni  from  one  of 
the  limbs,  and  trieil  to  graft  it  under  the  skin  of  tlie  fore- 
head, hoping  thereby  to  procure  a  lamella  of  bone,  which 
could  be  used  to  give  solidity  to  the  new  nose.  Thinking 
the  graft  had  failed,  he  withdrew  the  strip  of  periosteum 
after  a  few  days,  and  thea  discovered  that  it  had  united 
nicely  at  one  [mint.  There  is  reason,  therefore,  to  think 
that  a  more  patient  repetition  of  the  experiment  might  be 
successful.  On  a  thin!  occaeion.  he  included  the  periosteum 
of  the  forehead  in  a  flap  transferred  by  a  modification  of 
the  French  method,  and  by  folding  il  together  longitudinally 
along  the  centre  he  got  reproductiou  of  bone  where  the  Iwow 
layers  face!  each  other.  I 

1,  Superficiiil  Defict  not  Involvinr/  the  Bomt  nr  Srptum. 
— If  the  loss  of  tisane  is  ounfined  to  the  integument,  that 
is,  if  the  cartilage  is  spared,  ait  it  usually  is  in  cases  of  epi- 
thelioma, no  plastic  ojteration  should  be  undertaken.  The 
tumor  must  be  carefully  dissected  off,  and  the  wound  left  tn 
granulate.  The  slight  mobility  of  the  integument  of  the 
region  prevents*  deformity  by  cicatricial  retraction,  and  the 
wound  heals  over,  leaving  a  scar  which  does  not  contrast 
offensively  witli  the  neighboring  skin. 

If,  on  the  ottier  hand,  there  is  a  gap  \a  be  fi!ic<l,  one  that 
1  small   and  does  not  involve  the  free  border  of  the  ala, 


Rouarc  hitcnd  flaps  may  be  made  by  horizonlal  i 
(Fig.  1'22).  and  lirawn  together  afU^^r  ihey  have  hi 
dcrcd  freely  mnvable  hy  dissi-clion  from  the  underlying  partx. 


If  rhr  giip  is  larger,  or  if  one  of  the  :d«-  is  lost,  siiilaU 
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oblique  or  vertical  flaps  muy  be  taken  from  the  nose  c 
clieek  and  tranaferred  by  rotation.  Three  of  the  man 
variations  of  this  metliod  are  shown  in  Figs.  123  and  13^ 
Fig.   123,  Af   represents   a  vertical  flap   taken    from 


cheek  beside  ami  below  the  nose,  and  left  jullierent  ut  its  I 
upper  end.  The  fljiji  shoiilil  be  cut  long  piiaugh  to  allow  s  1 
natural  appearance  to  be  given  to  the  free  border  of  tlie  1 
alu  by  turning  it  in  upon  itself.     Tbig  device  will  also  pro-  [ 


Fio.  123. 


Fio.  124. 


vent  excessive  cicatricial  uuntmction  of  the  border  and  o 
sequent  nnrrowirig  of  the  nostril. 

VenonvUlier  I  Method  (Fig.  124)  sometimes   makes  it  J 
ptssiblp  to  weciire  this  object  nmre  certainly  by  'supplying -^ 


ihi'  lower 
r  tiap,  left  adherent 
to  the  \o\h}  of  th©  nose,  is  marked  out  by  an  incision  which, 
starting  from  a  point  near  the  lobe  on  the  unaffected  side  of 
tbo  median  line,  is  carried  directly  upward  nearly  to  the 
root  of  the  nose,  and  thence  obliquely  downward  to  the 
upper  outer  ourner  of  the  affected  ala.  The  flap  in  mobi- 
lizetl  by  careful  direction  off  the  bone  and  cartilage,  and 
trarinferred  downward.  The  gap  left  i>y  tlie  transfer  heals 
by  granulation.  For  the  sake  of  giving  more  stifTnesa  to 
the  border,  Denonvilliers  Kometimea  included  a  strip  of 
curtilage  in  it. 

Vi'ii  Lani/enbecV  restored  an  ahi  by  taking  a  triangular 
Hap  from  the  opposite  siJe  of  the  nose  (Fig.  123,  B), 
The  flap  wan  left  adherent  at  the  apex  of  the  triangle, 
wliich  lay  near  the  inner  angle  of  the  eye  of  the  affected 
side,  while  itH  baec  i)ocupie<l  the  opposite  ala.  It  wa^  dis- 
stfctcd  up  carefully  so  as  not  to  include  (he  airtilage,  trans- 
ferred to  the  other  side,  and  fastened  lo  the  freaheneit 
edge?  of  the  gap.  The  wound  lefl  by  the  removal  of  the 
fiap  healed  by  granulation,  and  so  perfectly  that  it  was 
difficult  to  recognize  there  had  been  any  loss  of  tissue  at 
that  point. 

michon  re^itored  the  ala  by  taking  a  triangular  flap  from 
^ic  septum.  The  base  of  the  flap  wa><  placed  anteriorly, 
imrallcl  to  the  ridge  of  the  nose,  and  the  apex  lay  near  the 
junction  of  the  septum  witii  the  floor  of  the  nasal  fossa. 
The  flap  waH  dia^ected  up  and  attached  lo  the  margin  of  the 
loss  of  substance,  itjt  mucous  surface  directed  oulward,  its 
apex  made  fast  to  tlie  check. 

The  folamna,  with  or  without  the  tip  of  the  nose,  can 
Ik;  restored  fiom  the  upper  lip.  Dupuytren  and  Dieffen- 
liach  cut  a  vertical  cutaneous  flap,  adherent  at  its  upper 
end,  immediately  below  the  columna,  turned  it  upward, 
twisting  it  u|K)n  its  pedicle  so  that  ita  cutaneous  surface 
n-maini-d  external,  and  secured  it  in  place.  As  the  twist- 
ing of  till-  pedicle  created  considerable  deformity,  Sedillot 
and   Blandin   made   the  flap  of  the  entire  thickness  and 

'  E-«i»  do  Chirureie  l'liniic|iie  d'upn^s  Im  PritcptM  dii  Prof.  B. 
TMl<  Li.nBP.ibeck,  I!ii)i<-lk..  I86li,  quolcd  by  Vernoiiil. 
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leugtli  of  i)ic  lip,  piired  oft'  its  cutaneous  surfiice,  hai  I 
tuiUL'il  it  (Ureclly  upward  witliout  twJHting  the  pedicle,  the 
mucous  monibnuie  thus  fitrming  the  outer  surface.  Tbe 
gap  letl  in  t)ie  lip  was  tlien  closed  with  sutures.  In  Blan- 
din's  case  the  renult  was  excellent,  and  the  mucous  mem- 
brane graduallv  assumed  the  characteristics  of  ordinary 
skin;  but  in  Si'dillot's  case,  in  which  the  tip  of  the  nose 
had  alBo  tt)  be  i-estored,  the  membrane  remained  red  and 
covered  with  thick  epidermic  scales,  and  the  end  of  the  nose 
looked  much  like  a  clierry.'  In  all  his  rhinoplastic  ope- 
rations Liston  made  the  columna  separately  by  this  metliod, 
and  found  that  the  mucous  membrane  soon  took  on  the  ' 
appeaninceof  oi'diiiary  integument. 

'2,  Lm*  of  the  Septum  and  Nagal  Bonett,  the  Skin  re- 
ninivhuj  entirr. — Biiron  Larrt'y,  about  1820,  operated  upon 
a  soldier  the  bridge  of  whose  noae  had  been  .-hattereii  nnd 
depressed  by  tlie  explosion  i)f  a  gun.  He  rcmmed  the 
deformity  by  dissecting  up  tlic  adherent  portions  of  skin 
and  replacing  tbem  in  their  original  position.  The  detailB  J 
of  the  operation  are  lacking. 

Dietfenbach  published  in  1H20  the  description  of  an  ope- 
ration by  which  he  overcame  the  great  deformity  resulting 
from  the  loss  af  the  septum  and  bones  of  the  nose  by  scro- 
fulous disease.  As  the  caw  is  a  classical  one,  quoted,  and 
often  very  incorrectly,'  in  the  text-books,  and  is  an  indica- 
tion of  what  may  sometimes  be  accomplished  in  extreme 
cascti,  the  following  desi-riplion  of  it  is  given.' 

The  patient  was  a  girl  twelve  years  of  age.     She  had  I 
lost  the  ussa  nasi,  nusal  processes  of  the  ethmoid,  vomer, 
and  cartilages,  antl  instead  of  a  prominent  nose  there  was 
a  deep  pit  with  a  ridge  at  the  bottom.     The  plan  of  ope- 
ration was  to  divide  the  remains  of  the  old  sunken  memlKT 

'  SMillot,  MideciDo  Oiwraluire,  2J  ed.,  vol,  ii.  p.  ^38. 

■  Tho  description  in  Hcilnics'i  Sydeni  of  Surgery,  vol.  v.  p.  670,  i« 
alinott  unrecognizable,  ll  i>  taken  from  Halgaigna's  ineorreot  ac- 
count, *nd  also  conUins  Hi  least  one  ^Tosi  error  in  trfrntlittioii. 

■  A«  the  originHl  worit  could  uot  b«  ubiained,  Ibii  deKriplion 
made  up  fruln  Bn  Bni;li!ili  Inmaiiition  of  the  hook,  published  in  1888, 
H  French  tmnslHlion  of  tlio  cam  in  Ihe  Gaxollv  HMic&le,  vol.  i.  p, 
■!5,  ISSO,  nnd  a  brief  description  with  platea,  in  a  cotleclion  of  Dief-  ] 
feiibacli's  Plnstic  Ofmrotiong,  published  hy  two  of  hi;  pupils  in  IMS. 


into  portions,  raise  them  up,  and  secure  them  in  th( 
;iositioii.  DieS'euhach  paised  a  narrow-bladerl  kn 
itito  one  noiHtril  and  then  Into  the  other,  and  cut  out,  making 
two  incisions,  one  on  each  side  of  the  sunken  ridge  (Fig. 
1 25,  V).  The  atrip  of  skin  between  these  iucisionit  was  three 
limes  08  broa<l  at  its  lower  end,  where   it  was  corinectedH 


Dli!lIaDlacb*t  npentli 


Tlic  tl>|i> 


with  the  upper  hp  by  the  shortened  culumna,  as  at  Its 
up[ter  part  where  it  joined  the  forehead.  The  eheeks  were 
iieitt  cut  through  down  to  the  bones  on  each  side  by  insert- 
injt  the  knife  a  few  lines  below  the  upper  end  of  ihe  first 
incision  and  carrying  it  obliquely  downward,  paiallel  and 
a  little  external  to  tlie  side  of  the  nose,  and  then  around 
into  the  nomril,  thus  separating  the  lateral  atluchmculs  of 
the  alte  nasi.  The  eolumna  being  too  short,  was  then 
elongated  by  two  slight  incisions  in  the  upper  lip.  and  the 
checks  rendered  more  movable  by  dividing  their  attach- 
ment)) lo  the  bone  tlirough  the  lateral  ineii^iuns.  The  Haps 
were  then  rai»i-<l,  the  sides  of  the  inciiions  pnri'd  oblifjuelv 
in  a  manner  to  which    IHi'fFiiilmcli  atlndies  nii   iir^    -*—-'' 
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that  ueems  tmdei^crveil,  reuniteil,  nnil  fixtnl  with  liarein 
pinH  and  sutures,  and  the  whole  retained  in  place  by  druiF< 
ing  the  cheeks  towai'd  tlie  median  line  and  &Kteuing  them 
there  with  two  long  pins  passed  under  the  nose  and  through 
the  detacheil  edges  of  the  checks.  This  compression  was 
aided  by  two  splints  of  leather  through  which  tlie  pins  , 
paftscd.  A  quill  covereil  with  oiled  lint  was  introduced ^ 
into  each  nostril. 

Ofteoplcutic  Method. — Oilier  treated  successfully  a  Boin&-  | 
what  similar  case  by  making  a  triangular   flap,  its   base  | 
constituted  by  the  lower  portion  of  the  nose  and  the  ad- 
joining cheeks,  its   apex   situated   one   and  a  half  iticliA  ■ 
above  the  eyebrows.     The  frontal  portion  of  the  flap  in- 
cludcil  the   underlying   periosteum.     The  left   nHt^ul   bone 
and  vomer  having   been  liestroycd  bj  the  disease,  central 
support  could  be  obtained  for  the  new  nose  only  by  aid  of 
the  right  nasal  bone,  which  waa  ac'cordingly  loosened  with 
a  chisel  and  fon^d  downward,     Tbe  flap  was  then  trans- 
faired  downward,  pinchetl  in  laterally  to  increase  its  height 
at  the  bridge,  and  supported  there  by  drawing  tlic  cheeks, 
previously   loosened    from    their    underlying   attaehnioiits, 
toward  the  nose  and  fastening  them  there  with  long  pins.^ 

Double    Layer,    or    Suptrfieiai    F/npB   (Fig.    126).— 
Vcrncuil'  employed  successfully  a  method  suggested  to  him 
by  Oilier,  in  which  pennanent  elevation  of  the  britlge  of 
the  nose  was  secureil  by  superposing  two  flaps  and  thereby 
doubling  the   thickness.      The   patient   had   discharged   a 
pistol  into  bi.s  mouth,  causing  the  destruction  of  a  portion 
of  the  bard  palate  and  septum,  the  nasal  bones,  part  of  the 
nasal  processes  of  the  superior  maxillary,  the  spine  of  tlie 
frontal,  and  the  anterior  wall  of  the  frontal  sinuses.     The  ■ 
a.]fB  and  lobe  were  uninjured   but   much  flattened:   above  J 
them  was  a  broad  deep  groove  extending   to  the   middle  I 
third  of  the  forehead.     The  two  principal  indications  wore  1 

'  For  further  detniU  of  lliis  i>penili"n  the  rpuder  U  roforred  to  th«  J 
oricinnl  account  in  the  BiilleUnde  U  Snci^I^itoChlriirgie,  I8li2,p.  iS. 
or  li>  iU  reproduction  in  VprrcuLl'i  Cliirur^ie  RipBratnce,p.  4^,  Rdd' 
in  tlie  GnEellc  Eebdomsitiiire,  I6ii2,  p.  93,  nnd  nUo  to  a  timiUr  opo- 
ntlioii  dcBi^ribed  mors  fully  on  |>iig«  24U  of  thl»  miinual. 

■  Cliirurgle  Ktparatrioe,  ■>.  42R,  wnd   B'dl.  d«  ta  Sw.  de  Chinir] 
ISG''.  p.  70. 


IIINOPLASTY. 


¥ 


to  bring  the  Iiiti>nil  portions  nearer  the  median  line  and  to 
roMnstitme  tlie  bridge  of  the  nose.     The   hitter  could  be 
jicnaiuiently  accouipliuhcd  only  by  filling  in  the  great  cavitnT,* 
which  would  be  left  by  raising  the  Hunken  parts.  ^ 


Vemeiiil  made  an  incision  along  the  median  Hne  of  the 
depression  and  a  transverse  one  at  each  end  of  the  first, 
and  dissected  up  the  two  lateral  6aiiB  thus  marked  out.  He 
then  raised  an  oblong  flap  from  the  middle  of  the  forehead, 
its  base  remaining  adhert-nt  between  the  eyebrows,  and 
tamed  it  directly  downward  so  that  its  raw  surface  was 
directed  outward,  its  tegumentary  surface  toward  the  nasal 
foBBse.  The  two  lateral  flaps  were  then  placed  upon  it  and 
united  in  the  median  line.  The  raw  surfaces  uniteil  with 
each  other,  and  the  result  was  a  nose  elevati'd  one-third  of 
an  inch  above  the  adjoining  surface. 

SvM-vtanfioug  Mfthod. — Prof.  Pancoaat'  operated  ujion 
ft  similar  case  in  the  winter  of  1842-3  by  subcutaneous 
division  of  the  adhesions.  The  ossa  nasi  and  septum  had 
been  entirely  destroyed  by  disease,  and  the  nose  was 
sunken  far  below  the  level  of  the  face.  "A  narrow  long- 
bladed  tenotomy  knife  wan  introduced  on  either  side  by 
puncture  through  the  skin  over  the  edge  of  the  nasal  pro- 
cess of  the  upper  maxillary  bone.     The  knife  was  pushed 

I  IJpiTiitivo  Surgery,  I'bilu.,  1852,  p.  M58. 
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lip  uudcT  the  ekin  to  tlie  top  i»f  the  na«il  cavitj,  anil  Uionl 
broufiht  down,  shaving  the  inside  of  the  bony  wall,  so  a»  t»l 
detach  the  adlicrent  anil  inverted   nose  upon  either  sida.,<| 
The  point  of  the  nose  could  novf  be  drawn  out.   .    ■    .    Th6^ 
nose  still  remained  adherent  to  the  top  of  the  niwal  chaam. 
The  knife  was  a  third  time  introduced  under  the  skin  in  a 
direction  corresponding  nearly  with   the  long  diameter  of 
the  orbits  of  the  eyes  and   the  adhesions   separated  fi-om 
the  uaaal  spine  and  internal    angular   processes  of  tlie  os 
frontis."     The  soft  parts  on    the  cheek  were  loosened  by 
sweeping  the  knife  outward  along  the  surface  of  the  bone  bo  I 
far  as  to  divide  the  iufi-a-orbital  nerve  and  artery  on  eaob  I 
side,  dniwn  towanl  the  niediun  line,  and  held  tnjretlier  with  ] 
(pitlled  sutures  passed  through  the  cavity  of  the  nose. 

In  two  weeks  the  root  of  the  new  nose  had  sunk  to  ths  J 
level  of  the  face,  but   the  patient  was  well  satisfied,  and  •] 
refiiHOil  any  further  operation,  beyond  the  removal  of  t 
elliptical  piece  of  skin  to  raise  this  portion  af^aiii.     TIi«  | 
ultimBte  result  is  not  known. 

Dubnieil'  quotes  a  similar  operation  by  Malgaigiie,  but  j 
without  giving  the  date.  As  it  is  not  mentioned  in  thti  lat-  j 
ter'fi  ARdft-me  Op^ratoire,  eilition  of  1837,  it  is  probable  J 
that  Prof.  Pancoast's  operation  antedates  it, 

3.   /.088  of  more  or  lens  of  the  Surfarv  nnd  the  Siptum. 

A.  lTidia?i  Method. — This  method  was  introduced  into 
Europe  in  1814,  by  Carpue,  an  English  surgeon,  and  the 
stimulus  given  by  it  to  this  class  of  operations  was  bo  great 
during  the  succeeding  twenty-five  or  thirty  years,  that  this 
period  has  been  called  that  of  the  rrnaiaeancf  of  rhinoplaa- 
tic  surgery.  The  ultimate  results,  however,  were  not  very 
favonihle,  and  the  niethixl  has  fallen  into  comparative 
neglect.  It  was  found  that  the  noses,  although  sufficiently 
full,  or  even  excessive  at  the  time  of  the  operation,  under- 
went gradual  atrophy,  and,  when  central  sujipori  wjw  lacJt- 
ing,  sank  to  the  level  of  the  cheeks.  The  nostrils,  too, 
closed  sometimea  to  such  an  extent,  that  they  would  haixUy 
admit  a  probe;  and,  finally,  the  whole  flap  had  a  tendent^. . 
to  slide  downwanl,  and  collect  in  a  lump  at  the  end  of  tfattl 

'  ModccioB  0|>^rAtoire,  \i.  4G). 
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noBe  after  division  or  exi.-ision  of  tht  pedicle.  The  Bear  li 
upoD  tlio  forehoud  was  a  serious  di^sfigurcment,  and  ; 
attouipt  to  iliiiiinish  it  hy  dntwiDg  the  sides  of  tlie  gap  to-  ' 
getber  gave  rise  to  complications,  which  endangered  the 
natient')!i  lifo.  The  opemtioii  il«elf  was  not  without  danger, 
bicffcnbaeh  lost  two  out  of  nix  puticnt^i  upon  whom  he  ope- 
ratcil  in  Paris. 

Tfu-  opimUion  was  originally  jierformed  as  follows  (Pig-  I 
127):  A  flap,  the  eize  and  al)a|>e  of  which  were  determineai 
hy  a  patteiTi  previously  made  of  [lapcr  or  card,  vhb  marked'J 
out  ujjon  the  forehead  immediately  ahove  the  nose.      CafA'.] 


was  taken  to  make  it  at  least  a  i|uarter  of  an  inch  broader 
and  half  an  inch  longer  than  the  Hjwce  it  wa«  to  fill,  Iia 
base  was  situated  between  the  eyebrows,  and  was  half  an 
inch  broad.  At  the  upper  end  of  the  flap  waa  a  projecting 
tab  intended  to  form  the  columna.  The  flap,  including  all 
tlic  tissues  down  to,  but  not  through,  the  periosteum,  van  then 
dissected  up,  brought  down  by  twisting  the  pedicle,  placed 
in  its  new  position  with  its  mw  suiface  inward,  and  attached 
by  sutures  to  the  freshened  edgm  of  the  gap  it  waa  to  fill. 
Prominence  was  given  to  the  ridge  by  stuHing  the  nostrils 
witb  plugs  of  oiled  lint,  or  drawing  the  cheeks  toward  the 
median  line  by  means  of  long  pins  passed  transversely 
through   the  edg€«  and  undi'r  ihc  nose.     The  gap  in  the  ' 
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forehead  wae  left  to  heal  by  gi'aniilatiou.     Afler  the  6fu 
had  uniteii,  tlic  pedicle  was  divided,  and  returned  to  its  on^ 
ginal  pOHttion. 

Modilications.' — Larrey  (18^0)  pointed  out   the  desim 
bility  of  saving  even  the  smallest  fragments  of  the  originate 
uose,  especially  if  they  belonged  to  the  free  border  of  tha  i 
ala.    Prof-  BouisBon'  formulated  this  principle,  and  extended  ' 
it  to  the  other  nietbods,  as  follows:  lat.  Save  aa  much  as 
possible  of  the  septum.     2i\.   Give  lateral   support  to  the 
flaps  by  meana  of  the  healthy  portion  of  the  cartilage  of  the 
aJffi.      3d.   Insure  the  regularity  of  the  outline  of  the  nostril 
by  giving  thehiwer  border  of  the  Hap  cartilaginous  support. 
Dupuytren   and   Dieflenbach    opposed   the   retraction   and 
closure  of  the  nostrils  by  folding  back  upon  itself  that  por- 
tion of  the  edge  of  the  flap   which  was  to  forra   the  free   ' 
border. 

The  torsion  of  the  pedicle  involves  more  or  less  danger  | 
of  gangrene  by  obstructing  the  return  of  the  venous  blo<>d. 
Lisfranc  (1826)  was  the  nrsl  to  attempt  to  diminish  this 
defect.  By  lengthening  the  incision  on  one  side,  the  base 
or  attachment  of  the  pedicle  was  made  ohlitjue  instead  of 
transverse,  and  the  toi-sitm  correspondingly  diminished  at 
tliat  point.  Of  course,  tlie  total  amount  of  toi-sion  remained 
the  same,  but,  by  being  sprea>l  along  the  pedicle,  It  waa 
made  more  spiral  and  less  abrupt.  Vim  Langenhcck  (1)e- 
fore  1856)  wont  a  step  further,  and  put  the  base  upon  the 
side  of  the  nose  close  to  the  eye,  the  upgier  incision  ending 
at  the  eyebrt>w,  the  lower  just  below  the  t<?ndo  oeuli.  Lab- 
bat  did  about  the  same  thing  in  18:27. 

Auvert,  a  Ku.'«ian  surgeon  {date  unknown,  hut  long  be- 
fore 1850),  made  the  flap  oblique  instead  of  vertical,  atill 
keeping  the  base  between  the  eyebrows.  Alquie,  of  Mont- 
pellier  (1850),  proposed  to  make  the  flap  horizontal,  the 
lower  incision  l^ing  hidden  hj  the  eyebrow:  and  Landreau 
even  curved  it  somewhat  upward  at  the  end.  so  that  the  base 
of  the  pedicle  was  hardly  twisted  at  all  in  bringing  down  the 
flap.     Wnrtl  (]8.'i4)  made  a  flap  which   was  (brected  ob- 

■  TliGdnt<u«r  Iheee  miHlifluHlioiia,  and  thcuwardnfcrodilfurlbf^  i 
BJiggesliiiii  uri-  iimliily  litknii  rnim  VeniDiiil's  CViiVur^ti;  Rfpantlriex,Vt  I 
which  llie  rpndiT  is  referrod  for  further  deliiiU  nnd  dociiiiiuntaiy  proot'  J 

'  Rhinci)ilB«tie  tiit^rale. 


liijudy  uiiwiird,  atnl  Follin  (1850)  nuide  ii  Ininftvcrac  nno; 
ill  eacli  case  the  biist-  nf  llic  pciliclo  was  ui>on  or  near  the 
median  liiiD  of  tlie  forelicad,  a  little  above  the  eyebrowH. 
Botli  CBt<eH  <lid  well.  The  objection  to  a  transversi-  flap  is 
that  tiie  I'ctractioii  of  the  cicatrix  upon  the  forehciLil  draws 
the  corresponding  eyebrow  upward.  The  advantfiges  are 
that  the  torwion  is  less,  and  the  scar  somewliat  disguised  bj 
the  natural  lines. 

Various  means  hiive  hoen  employed  to  prevent  the  descent 
of  the  flap.  DiefTeubitch  made  a  longitudinal  incision  on  the 
side  of  the  nose,  and  engaged  the  j>edicle  in  it,  jiaring  off 
Its  prominences  afterward.  Blandin  exciseil  the  portion  of 
skin  intermediate  between  the  base  of  the  pedicle  and  the 
hiss  of  substance,  and  thus  obtained  a  raw  surfuce  to  which 
the  whole  length  of  the  pedicle  was  then  united.  Instead 
of  excising  this  intermediate  piece  of  skin,  Buck  left  it 
attached  by  its  upper  end,  and  used  it  to  cover  jwirt  of  tlio 
gaji  left  upon  the  forehead.  Velpeau  divided  the  pedicle 
close  to  its  base,  trimmed  it  to  a  point,  and  engiiged  it  in  a 
vertical  incision  made  in  tht.-  underlying  skin. 

B.  Ollu^r't  0»tropfa»tic  Method'  (Fig.  12H).— A  lupus 
had  destroyed  the  fdx,  coliinma,  lobe,  cartilages,  and  part 
of  the  septum.  The  nasal  bones  were  uninjured,  but  had 
jtufferefl  an  arrest  of  deveLojiment,  and  were  bounded  in- 
feriorly  by  a  strip  of  cartilage.  The  nose  was  not  more 
than  an  ineh  long.  The  skin  of  the  cheeks  and  lips  had  also 
been  involved  by  the  lupus,  and,  therefore,  could  not  lie  used 
for  the  restoration. 

Startinfi  from  a  point  in  the  me<lian  line  of  the  forehead 
two  inches  above  the  eyebrows.  Oilier  made  two  incisions 
diverging  downward,  each  of  which  ended  a  quarter  of  an 
inch  to  the  outer  side  of  the  lower  border  of  tlie  nasal 
orifice. 

In  dissecting  up  the  long  triangular  flap  thus  marked  out, 
lie  included  the  periosteum  from  above  downward  as  fur  as 
to  the  upper  end  of  tlie  nasal  bones ;  he  then  continued  the 
dissection  along  ihc  right  nasal  bone,  leaving  the  periosteuui 
adherent  ti-  it,  and  on  reaching  the  lower  end  of  the  bonell 


A  dn  la  K^iiic-nliuii  (Im  U>,  vuI.  ii.  p,  i 
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separated  from  it  the  c»rtilaginouH  strip  above  meiitini 
leaving  it  itdhcreiit  to  tlio  tlnp. 

On  the  left  side  he  divided,  with  a,  chisel,  the  houy  eou-  I 
iiections  of  the  left  nneal  bone,  leaving  the  bone  attached  UyM 
lilt;  flap  by  its  anterior  surfece ;  this  was  accomplished  by  ¥ 
introducing  the  irhisel,  first  between  the  two  nasal  bones,  f 


then  between   the   left   nasal   bone   and   the   frontal,   and 
finally  between  the  left  naaal  bone  and  the  nasal  process  of  I 
the  superior  maxillary.    Di-awing  the  flap  downward,  he  then 
divided  the  cartilajfinouB  septum  from  before  backward  and 
downward  with  scissors,  so  an  to  have  an  an  tero- posterior   , 
flap  of  cartilage  attached  by  its  base  to  the  cutaneous  one, 
and  able  to  furnish  central  support  for  the  new  nose  by  rest- 
ing its  free  border  up<)n  the  floor  of  the  nasal  fossa,  or  rather   | 
upon  tlie  remains  of  the  lower  portion  of  the  original  fieptnm. 

He  next  drew  the  whole  flap  downward  until  tlie  upper 
border  of  the  left  nasal  bone  came  into  line  with  the  lower 
iMirder  of  the  ri^bt  naaal  bone,  and  then  fastened  the  twn 
bonefl  together  with  :i  metallic  suture.  The  sides  of  the 
flap  were  then  unilcil  to  the  ehwks,  und  those  of  the  frontal  j 
incisions  drawn  lo;;flher  abovL-  the  iiju'x  of  the  fla]». 

The  parts  united,  the  spate  left  by  llie  i-eniovsl  of  the  J 
left  naj^l  bone  wiis  filled  with  bone  produced  by  the  perioa-J 


tcum  l)n)i]g)il.  ddwiL  t'rnni  tlio  furi'ljeiiil.  hihI 
satitiftuitury. 

C.  Alquio  ustiil  n  fta|i  of  Himilar  r<hji|>e  in  a  cutte  in  which 
the  alae  and  scgituni  were  lust,  but  the  columnu  I'emainetl. 
The  aficx  of  the  triangle  was  placed  in  tlie  fjiace  between 
tlie  eyehrowfl,  and  the  incisions  diverged  downward  and  out- 
ward. With  a  narrow  tenotome  passed  along  the  incisions 
he  separated  the  skin  entirely  from  the  nasal  bones  and  whs 
then  able  to  depress  it  far  enough  to  attacli  it  t^  the  fresh- 
ened end  of  the  column  a. 

D.  Italian  Method  (Fig.  129). — Tagliocazzi  made  two 
nearly  parallel  incisions  along  the  anterior  surface  of  the 


arm.  their  length  and  the  distance  between  them  varying 
atToriling  to  iTie  aizi'  of  llie  gap  the  Hap  was  to  fill.  The 
ujK'x  of  the  Hap  vns  directed  toward  the  tihoulder.  The 
i  liissected  u      ' 


I  pi, 


e  of  oik-.!  lint  I 


.-.1  under 


.  andi 
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kept  tliere  until  suppuratioL  was  cstaWishL-'l.  Tbe  atrip 
wns  then  cut  free  al  its  upper  end,  ami  dresseil  (.■jireftiljy  for 
about  a  fortnight,  or  until  iUi  under  surface  was  nearly  fica- 
tny.oil.  It  was  then  considered  fit  to  he  applied,  having 
undergone  the  necessary  shrinking  and  thickening.  Ita 
eilges  unci  tliose  of  the  nasa)  aperture  were  pared  and  fii«t- 
eneil  together  with  sutures,  and  the  arm  Nmnd  fiist  to  tlic 
head.  When  union  had  taken  place  between  the  two.  the 
lower  end  of  the  flap  was  cut  loose  from  the  iinii  and  its 
edges  trimmed  to  the  proper  sliupc. 

Gmefe  did  not  let  the  flap  suppura.tt^',  hut  tried  to  get 
primiiry  union. 

Dr.  Thomas  T.  Sabine  has  successfully  filled  by  the  im- 
plantation of  a  finger  the  gap  left  by  the  destruction  of  the 
noee. 

PI.APTIC  OI'ERATtONfJ  UPON  TIIK  EVEI.IDS. 

In  thc^e  operations  it  is  iinport^mt  to  save  n^  iniicli  iis 
possible  of  the  original  tissues,  08))ecially  tlie  free  border  of 
the  lid,  the  conjuneciva,  and  the  orbicular  muscle.  As  the 
skin  is  thin  and  delicate,  the  flaps  must  have  broail  bases  to 
insure  their  vitiility;  they  must  also  be  so  placed  tliat  their 
natural  retraction  will  not  tend  to  reii«tablish  the  |>revioua 
defect. 

Blepharoraphtf. — future  of  the  eyelids  has  proved  a  very 
valuable  adjuuet  of  many  of  the  plastic  operations  ui>on  the 
eyelids,  and  has  even  talien  the  place  of  some  of  them,  for 
experience  has  shown  tliat  a  loss  of  substance  in  either  eye- 
lid may  be  safely  allowed  to  fill  and  heal  by  granulation  if 
the  border*  of  the  lids  are  kept  fastened  together.  The  eye 
must  be  kept  closed  in  this  way  for  sis  months  or  a  year, 
after  which  time  the  sear,  in  moat  eaaes,  kIihwh  no  tendency 
to  retract.  Wlieu  the  lime  comes  to  separate  the  lids,  this 
should,  at  first,  he  done  for  only  half  an  inch  in  the  centre, 
and  the  opening  subseipientiy  enlarged  at  hmg  intervals  of 
time,  any  indication  of  cicatricial  retraction  being  meanwhile 
«-:itehe<i  for. 

The  prolonged  oe<'lii9ion  does  no  harm  to  the  eye ;  on 
the  contrary,  it  may  be  sufficient  in  it.«flf  to  cure  a  com- 
mencing keratitis  occasioned  by  cctrojiion. 


^ 
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Operaliiin. — A  tiiirrow   strip   of  TOfijuiK'tiva   in   exciae 
from  the  border  of  eiwli  Ud  on  the  uonjuiictivul  side  of  tbvl 
Itt^hoH.  beginning  and  ending  a  short  dintance  from  the  c 
misNures,  no  an  ta  leave  a  spaco  for  the  flow  of  tiie  team 
The  two  raw  sulfates  are  then  brought  together  accumt«)]p 
with  silver  sutmes. 

To  seiiarate  the  liils  afttTward  ii  director  shoul<l  he  eiw^ 
torod  at  the  op<tiiiig  k'fV  at  one  of  thi'  an-rles,  \ts  |K)illC.I 
prpHseil  a^jainMl  the  ecntre  of  the  line  of  union,  mid  cut-f 
down  upon  the  two  rows  of  la«hes. 

-Euliirgcnient    of  llie    palpebr.'il    opening  I 
.■.vternal  ai,;r|(.  „f  tlie  eve  in  iliv^ '    '  ■  -^  " 


znntullj  with  Hcinsors,  and  the  skin  and  eonjunetiva  united'] 
along  the  sides  of  the  incisi<m  by  three  points  of  suture 
one  of  them  being  placed  at  the  angle. 

KicholB  modification'  (Fig.  130,  B).  Ricliel  marks  oat  J 
a  small  flap  by  two  incisions  tlimngh  the  skin,  beginning  aX% 
opposite  points  on  the  upper  and  lower  litis  tiear  the  outerj 
angle  and  meeting  at  a  point  external  to  that  angle.  Thl^l 
flap,  including  every  tiling  except  the  conjunctiva,  is  then  P»«l 
eised,  the  conjunctiva  »'plit  horizontally,  and  its  two  portioul 
trimmeil  and  fasleneil  to  the  edge  of  the  cutaneoib?  uicisions,  ] 

lih'pharoplaity,  to  prevent  or  remedy — 

\.  Eitropion. — The  descriptions  will  be  given    for  tilt] 
lower  lid  oiilv.  that  being  the  more  fre<]uont  seat  of  the  (1 
fomiity.     Bfopharorapliy  (y.  v.)  is  often  suSieieut  in  ' 

>  Aimluinin  M«lif..-(Jliiriirgicii1c,  4tU  irditinn,  \\   hh. 
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to  prevent  ectitipiun,  ami  is  always  a  useful  adjunct  wf  & 
plastic  iiperatioii.  The  lidu  Bliuuld  be  kept  uniteil  during 
the  process  of  cicatrization  of  llie  wound  left  by  the  loss  of 
Bubetance,  and  for  several  months  thereafter. 

Wharton  Jones  (Fig.  131). — Wharton  Jones  included 
the  contracted  cicatrix  in  a  triangular  Hap  one  inch  high, 
it^  base  occupying  nearly  tlie  wliole  length  of  the  lid  bftrder. 


By  dividing  the  bands  of  cellulsr  tissue,  but  without  dis- 
secting up  tlie  fl'ipi  be  restored  the  lid  to  its  iiormul  position, 
and  held  it  tlicre  by  uniting  the  edges  of  the  ineisiuns  below„ 
thus  giving  it  the  form  of  a  Y. 

I  AlphoHte  Guirin*  (Fig.  13"2)  makes  twi>  incisions  fora 
ing  an  inverted  V,  the  point  of  which  lii's  just  lieluw  l' 


centre  of  the  free  border  of  the  lid.     From  tlic  lower  ex- 
tremities of  these  incisions   he  makes  a  third  and  fourth 
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{>;irullol  1"  (III*  Uinier  of  the  lid.  The  two  triangular  flaps 
iH>uiideiI  by  tlie  let  and  3d,  and  the  2d  and  4tli  incisions 
are  then  di.-^fted  up,  the  lid  rnisol  to  its  normal  puiiitioti, 
and  held  (here  l>y  uniting  tlic  ailjoining  Hides  of  these  twi 
flaps  ill  itiich  miiiiiRT  tijiit  their  apiee«  tiiid  that  of  tlie  in- 
verted V  meet  at  u  eomnioii  point.  Tlie  gajis  left  by  the 
removal  of  the  two  flaps  are  allowed  lo  jrrniiulalc  For 
greater  securitv  (jii^rin  also  unites  the  borders  of  tbe  lids 
(blepbaroraphyj. 

Von  Graefe  (Fig.  13;}.  A). — Mnke  an  incision  along  the 
liordt'r  of  the  lid  just  outside  of  the  la»hes  from  the  Tach- 


rymrd  [mint  to  the  exlemiil  eoinmiBsure.  From  each  ex- 
Ii-emity  of  this  ina.ke  a  vertical  incision  downward  from  one- 
half  to  three-quarters  of  an  inch  in  length.  Thef«  incisions 
should  involve  only  the  skin.  Cut  off  the  upper  inner  cor- 
ner of  this  flap,  not  by  a  straight  incision,  but  by  one  form- 
ing an  angle,  a»  shown  in  the  figure,  and  fasten  this  angle 
by  B  suture  to  tliat  formed  by  tbe  border  of  the  lid  and  tlie 
inner  vertical  incision.  Reunite  tbe  edges  of  the  transverse 
incision,  cutting  the  ends  of  the  sutures  long  enough  to 
reach  to  the  forehead,  and  then  fastetiing  ihein  there  with 
adhesive  plaster.  The  excision  of  the  inner  angle  of  the 
flap  raises  the  eyelid  by  shortening  its  bortlei'. 

Dieffenhach,  AdainB,  and  Ammon  have  proposed  other 
tiiethods  of  shortening  the  lid.  They  are  indicaU'd  in  Fig. 
134,  where  the  shaileil  spaces  represent  the  portions  of  skin 
to  be  removed,  and  the  threads  the  manner  in  which  tlie 
edges  are  afterward  brouglit  together.  .\  dams'; 
iDclnded  tbe  wliolc  thickness  uf  the  lid. 
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Rii-het  (Fig.  13')).— Ridiut  nuikcH  mi  iiicisidn  pirallel  U> 
tlie  IxirdLT  i)f  tilt'  lid,  liiilf  an  inch  below  it,  uiid  Eixtcudiug 
nearly  liom  one  uugle  of  tiie  eye  lo  the  other.  Tlie  lid, 
hnving  been  frued  by  this  incision,  is  then  united  to  tlie 
other  (blepharoi-ajiliy). 


lie  next  mtikes  a  second  incision  parallel  to  the  first  and 
one-third  of  an  inch  below  it.,  dlvidoB  the  intermediate  strip 
of  skin  vertieiilly  in  Iho  middle  and  disBe<::le  up  its  two 
halvce.     Immcdiattly  below  the  lower  end  of  this  vertical 


iiicisioii  he  removes  fruni  the  lower  border  of  the  isecoiid 
incision  a  V-shujK-d  flap  of  skin,  its  point  directetl  down- 
wai'd.  He  then  raises  the  two  halves  of  the  middle  flap, 
brings  them  again  into  contact  with  the  border  of  tlie  lid, 
excines  their  superfjuous  len;;lh.  anil  unites  them.  The 
Bides  of  the  V  arc  then  broughf  tugelbcr  and  the  edges  of 
the  in<■i^i(llls  ri'uiiitc"l. 


1 
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Kniipp  (Fig.  \Z'A.  B). — Knapp  emplnyeil  the  follow- 
ing mettiod  to  roiiinve  an  epitlieliomii  occupying  the  inner 
portion  of  the  lower  eyelid,  the  free  Imitler  of  which  wns 
involveil.  He  circumscribed  the  tiiniiir  by  two  vertical  and 
two  horizontal  excisions  anil  excitfe<l  it.  The  horiziintat  in- 
cisions were  then  prolonged  on  both  sidea,  tlie  lower  exteraal 
one  being  inclined  itownward  so  as  to  make  the  ba^  of  the 
tlap  broader,  the  two  Baps  dissected  up,  drawn  together  and 
united  by  iheir  vertical  edjiea. 

Buruw  (Fig.  136), — Ihe  loss  of  substanct.'  is  mwie 
triangular  in  shape,  the  apex  directed  downward  :  the  base 
is  then  prolonged  horizontally  outward,  and  an  equal  and 
niinilar  iriangle  marked  out  upon  the  upper  side  of  the  pro- 


longation. The  skin  contained  within  the  second  triangle 
ia  then  excised,  and  the  irregulai-  flap  lioundiil  by  the  outer 
sides  of  the  two  triangles  and  the  prolongation  of  the  bori- 
tontal  incision  dissectied  outward  and  downward,  and  then 
moved  toward  the  median  line  until  it  covers  both  the  open 
spaces. 

It  is  not  necessary  that  tlie  two  iriaugulitr  spaces  should 
touch  at  one  corner ;  they  may  be  an  inch,  or  even  more, 
apart;  but  they  must  of  course  be  connccletl  by  the  hori- 
Kontal  incision. 

Dirff<nl>n<h  (Fig.   137). — When    the   cicatrix  or  tumor 
was  large   Dieffenhach  gavi-  [lie  loaa  uf  inubslance  a  trian- 
f^ular  Hliape,  the  apex  directed  downward.      He  prolot 
outward  the   lionKontal   incision   forming  the  base  of  t 
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triangU',  iiiid  wtrricd  nnotlior  inciwion  dowiiwnril  mid  inwar<l 
from  its  outtT  cxlrcmity.  Tlie  <jii«drilnteral  Haii  thus 
miirkcd  out  ivits  difwectej  up  and  carried  inwurd  to  cover 


tlie  loss  of  subs  timet.'.  '.Tlic  gup  It-ft  hy  its  ivmoval  mm 
tliL'n  dniwii  partly  tiigL'tlier  nith  auturfs,  and  the  rumaiuder 
left  to  jiranulate, 

Indiun  Method. — S^dillot  refers  the  first  blepharopbisty 
by  the  Indian  method  to  Von  Gniefe  in  IHOW.  As  this  was 
|ireviou»   to  the   intro<1uctioii  of  i-biuoplaaty  by  the   same 


imlhod,  tlie  idea  was  probably  entirely  original  wilb  Von 
tiraefe.  The  cane  is  meittionLHl  in  hia  Rhinoplai'tik,  1818, 
but  without  details.  Tlit  flap  csm  be  tjiken  from  the  fore- 
bead  or  rbeek  :  it  sbouM  be  very  laifje  ami  j-hoiibl  iiielude 
the  siibciitaneouB  cellular  tissue.  Friikf,  of  Hamburg,  t4»ol£_ 
a  vertical  flap  from  the  leiii]n)ral  i-egion  to  restore  tht; 
eyelid. 


TLASTIC  UfKRATIOMS   VVOS   THK  ICYULIUS. 

One  of  the  modifications  of  this  method,  intended  to  o 
viate  tlie  neceesiiy  of  dividing  the  pedicle,  ia  shown  in  Fig;J 
138,  A.  ' 

nichet  (Fig.  138,  B).— The  lids  are  freed  by  two  iiK| 
ciflioiiB  iticWing  all  tbe  cicatricial  tissue,  and  then  iimt«' 
(bicpliarorapliy),  tlie  SQturcs  being  cut  lung  aud  their  ends 
fastened  upon  the  forehead.  Two  (laps  are  then  marked 
out  as  shown  in  the  figure,  the  external  one,  C,  nused  and 
used  to  cover  the  original  lo«s  of  auliBtanee,  and  the  inner 
one,  D,  used  t<>  fill  the  jjap  occasioned  by  the  removal  of  0. 
H<igneT  d'Artha  (Fig.  139)  employed  the  following 
method  in  a  case  where  a  tumor  occupied  the  commissure 
and  inner  portion  of  each  cyeliil.  He'  made  a  curved  in- 
cision, a,  ijeginninf;  at  the  border  of  the  upjicr  eyelid 
beyond  the  limit  of  the  tumor,  crossing  tlie  eyebrow  lo  the 


forehead,  and  then  crossing  downward  to  terminiitc  near  thd 
root  of  the  nose.  A  set^nd  curvi-d  incision,  o,  began  at  the 
wime  point  U8  the  first  and  wa«  carried  along  the  upper  and 
inner  edge  of  the  tumor  to  the  point  msrked  /.  A  third 
curved  incision,  e,  began  oii  the  border  of  the  lower  lid 
beyond  the  limit  of  the  tumor  and  was  carried  along  the 
lower  margin  of  ibt-  latter  to  the  point  /.  A  fourth  curved 
incision,  y,  parallel  to  the  border  of  the  lower  lid,  was  caiv 
rieil  from  the  point  f  owtward  to  the  chcelt. 

The  tumor  unil  the  porliim  of  the  lids  circumscribed  byl 
the  incisiont  c  and  e  were  then  removed,  and  caeli  of  tht^ 
flap>4  d  iind  h  dissected   up  to  its  bajfe.     The  former  wai 
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lowered,  Uie  latter  raisetl,  and  tLe  oxce-Rs  of  each  cut  off. 
'i'iic  upper  border  of  tlie  flap  h  fomici!  tlie  free  border  of 
the  lower  lid,  and  the  lower  border  of  the  flap  d  formed  the 
fi-ee  border  of  tlie  upper  lid,  and  the  commiByure  corre- 
sponded to  the  apex  of  the  flap  k.  The  nkin  of  the  fore- 
licwl  and  cheeks  was  mobilized  and  reunited  to  the  flaps 
(Dubrueil). 

DenonmlHerg'i  method  "by  exchange"  (Fig.  140).  In 
a  case  of  ectropion  of  the  lower  hd,  with  deviation  of  the 
outer  angle  of  iho  eye  downwai-d,  Denon vilHera  used  the 
following  method.  By  making  three  inciHiona  to  meet  in 
the  form  of  a  Z,  he  markcl  out  two  a'ljoining  trianguhir 
Haps ;  one  of  them  iiiduded  the  outer  angle  of  the  eye,  the 


apex  of  the  other  was  ^itnated  upon  the  forehead  juBt  above 
the  eyebrow.  He  then  diaseoted  up  the  flaps,  restored  the 
angle  of  the  eye  to  its  proper  position,  brought  the  upper 
fiap  down  into  the  gap  made  by  the  lower  incision,  and  the 
lower  flap  up  into  that  made  by  the  upper  incision. 

Ectropion  due  to  excfgs  of  the  eot^unrtiva  may  be  treated  j 
by  cauterisation  of  the  conjunctiva,  or  by  excision  of  a 
portion.  The  latter  operation  is  simple :  a  fold  is  pinclied 
up  with  forceps  and  excised  with  knife  or  scissor.s.  The 
cdgi'S  of  the  gap  may  then  be  brought  together  by  sutureB 
or  left  to  graiiuliite. 

2.  Eiiiropii'ti. — CiitUhoplaafy  {•/.  v.)  may  bu  eni|)loyed 
to  remedy  moderate  entropion,  espeiially  if  it  be  duo  to 
Spasm  of  the  orbicularis. 
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Lii/ature  (f''ig-  141).  pi-op(«oii  by  (laillanl  Ui  rotiRiIyl 
Iriehiasia,  in  (Kjiially  apjilicable  to  tbe  euro  of  entT-opittO./ 
A  traUBverso  fold  is  ]>inclie(i  up,  and  a  needle  carrying  9 
stout  ligature  passed  throiurh  its  base,  shaving  the  anteritn 
flur&ce  of  the  cartilage.  The  ligature  is  tied  and  allowedl 
to  cut  throu^fh  the  skin.  The  leaulting  linear  cicatrix^ 
maintuina  the  Hd  in  the  position  given  it  by  the  ligature. 

Kim  has  modified  this  by  placing  several  ligatures  instea^J 
of  only  one. 

FiQ.  UI. 


ISxeuioH  or  ravtrrizafion  of  a  fold  of  thr  sktn  is  appli- 
cable to  cases  of  entropion  due  to  laxity  of  the  skin  of  tlio 
eyelid.  A  transverse  or  a  vrrtical  fold  is  pinched  up  ijuito 
nimr  to  the  margin  of  the  Hd  and  exdscd ;  the  borders  of  , 
the  nound  are  united  by  i;uturcs.  Instead  of  excision,  cun- 
terization  of  the  strip,  preferably  with  sulphuric  acid, 
somcliiiies  used. 

Von  Graefe   (Fig.    Mi)    treated  a   case    of   spasmodic 
cntro)iion  by  removal  of  a   triangular  piece  of  skin.     lie 
made  a  ciitaneous  incision  parQllel  to  tlio  free  border  of  iho 
lid,  and  about  a  line  from  it,  and  excised  a  triangular  cuta- J 
niiiu.s  Ihkp,  the  base  of  nhich  mcupied  llic  median  [KirtioBl 
of  the  first  incision.     The  sides  of  the  wound  left  by  thtfl 
excisiiju  of  the  triangular  piece  wcn^  then  dniwn  together   ' 
with  sutures. 

For  spasuiixlic  entropion  of  the  upjier  lid,  with  retraction 
of  the  tursid  wtrtilagc,  ^'nn   Graefe  mndifietl  the  upcmtiun 
IIS   f'ollrnvM   (Fig.    143):    After  exeisinn    of    the    triangular 
s  iljiji,  ho  drew  the  sides  of  the  wound  apart,  dividtil 
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its  lower  lurder,  taking  care  nut  to  incliidG  the  conjimctivtbl 
in  the  ditsct'tion.     The  sides  of  the  cutaneoua  wound  WM  " 
then  drawn  together  with  three  eiiturcs,  the  middle 
which  ini'luded  also  the  sides  of  the  gap  left  in  the  cartiluj 


Excitvin  of  a  Portion  of  tht-  Orbicu/nriB. — Key  cured  ■ 
case  of  spasmodic  entropion  by  excising  a  few  fibres  of  the! 
orbicular  muscle.     He  made  an  incision  through  the  skin  I 
parallel  to  and  near  the  free  hnrder  of  tlie  lid,  e.\|wsed  tIi«J 
muscle,  and   removed  a  bundle  of  fibres   from   its  c 
margin.     It  is  well  to  combine  this  with  I'emoval  of  a  holi 
Kontal  strip  of  skin. 

PiviaioJi  or  Jieiection  of  the   Tarsal  Cartilaye. — Whei 
the  entropion  is  caused  or  maiutaiiied  by  shortening  or  ith 
curvation  of  the   tarsal    cartilage,  the  operation   must  f 
directed  to  the  removal  of  this  cause. 

VtrHeal  division  at  one  or  two  points  of  the  entire  tbiclh 
ucss  of  the  lid  has  been  etiiployed.  After  havi: 
divided,  the  border  of  the  lid  is  held  in  its  proper  posititd 
by  ligatures  panised  through  it  and  fsiStt^ned  to  the  forebei' 
(upper  lid)  or  cheek  (lower  lid)  while  the  wound  fills  a 
heals  by  granulation. 

A  horizontal  incision  tbroiigb  tlie  e<)njuiictiva  from  o 
vertieal  incision  to  the  other  makes  it  easier  to  turn  the  li 
out  and  hold  it  in  place. 

L&ttffitudinal  Targotmiii/  (Ammon), — Tlie  eyelid  havig^ 
been  tnmed  out,  a  knife  ia  passed  tbroii;;h  it  from  the 
juuctival  side,  ijuarter  of  uu   inch  fruiii   llie  border,  and  o 
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a  line  wilh  tlie  lat^tiryniKl  {joint,  iinil  lui  inciHioii  uiaJe  parallel 
with  tlie  boi'der  nearly  to  the  outer  ungle.  A  longitudinal 
strip  of  akin  is  then  excixej,  and  the  cdji^es  of  the  gaji  left 
iiy  the  (.'Xiiision  are  drawn  together.  By  tbia  means  the 
fi'ee  Imrder  of  the  lit)  in  <lrawn  uway  from  tlie  surfiice  of  the 
eye,  turning  npfm  the  tongiludiniil  incision  sis  upon  n  hinge. 


Kfuimi  of  part  of  tJti-  Oartilai/f  (Slrcatfeild),  (Fig.  1  Jfl.M 
— The  eyelid  ))<  fixed  with  De8marri'S8forwps{Fig.  144),  thifl 
iliit  hl.'fle  against  the  conjunctiva,  and  au  iiu^ision  niwlt^ 
jiarallel  to  the  border  of  the  lid  at  the  distance  of 
one  line  from  it,  and  carried  to  a  depth  sufficient 
to  ex[ioso  the  bulbs  of  tlie  eyelashes.  The  sur- 
geon, raising  the  edge  of  the  akin,  parses  aronml 
the  bulbs  to  the  tarsal  cartilage,  and  then  makes  a 
second  incision  at  a  greater  distance  from  the  bor- 
der of  the  lid  than  die  first  one  was,  meeting  the 
first  at  ite  two  extremities  and  inclosing  with  it  an 
oval  Bti'ip  of  skin.  These  two  incisions  are  carried 
into  the  cartilage,  circumscribing  a  longitudinal 
wedge-aha[ieil  strip,  the  apex  of  which  reaches 
nearly  to  the  conjunctival  side  of  the  cartilage. 
The  wound  is  left  to  heal  by  granulation,  with  the 
expectation  that  the  contraction  of  the  cicatrix  will  overc 
tlie  entropion. 

3.  Symblephnron. — When  the  adhesion  between  the 
layers  of  the  conjunctiva  is  incomplete,  Uiat  i;^,  when  it 
does  not  extend  to  the  bottom  of  the  sulcus  between  the  lid 
and  eyeball,  it  is  sufficient  to  throw  a  ligature  around  it. 
After  the  ligature  baa  cut  ibniugh,  the  tabs  are  successively- ■ 
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exrlt<cil,  and  the  biirdert<  nf  oa.ch  wuunil  iliiiwn  together  o 
Icf)   ti>  heal  by  griiniiliilio)i.     Tu  avuiil  reuuioii  iif  the  aur^ 
(iuxs,  the  Hecoiiil  tali  ;<hiitiM  rmt  bo  reiiiovud  until  iifU.-r  the' 
wound  Iffl  by  tliu  icriiriv;il  -i'  rln-  fii-sl  hua  healed. 

When  tlie  lidhc-iiuri  is  (.■umjiK'te,  but  not  liniud,  a  thread 
or  silver  wire   niu.y  be  |i:issed   through   its   biiMe  and  tied 
hjosely  around  it.     After  the  hole  made  by  the  wire  hasi 
cicatrized  the  adhesion  in  divided.     The  narrow  line  of  d 
trix  left  at  the  bottom  of  the  fold  by  tlie  wire  favors  t]i9  | 
nepavate  healing  of  the  twf>  sides  of  the  in< " 

Arlt'B  Method. — A  thread  is  passed  through  the  fold 
close  to  the  cornea,  and  the  symblopharon  dissected  away 
from  the  eyeball.  Each  end  of  the  ihreiul  is  then  attacliM 
to  a  needle  and  pasfied  through  the  ltd  from  within  outward 
at  the  bnHom  of  the  wound,  liy  dniwing  ufxin  the  thread 
and  lying  it  outside  the  lid  the  Bymblepbiiron  is  folded  upon 
itself  and  \t»  point  tixeil  at  the  bottom  of  the  sulcus.  Tho  > 
edges  of  the  wound  on  the  cyel>ali  ait  then  diiiwn  tofruilie 
with  sutures,  the  conjunctiva  huing  looi^eued  by  dissection,  if  J 
neceesary. 

Tealf»   Method  (Figs.   14*},  147,  148).— The  symWft-   ' 
pharoii  is  seprinLtinl  from   tlie  ball  of  the  eye  by  an   incision   , 
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along  the  line  of  its  union  with  the  cornea  and  dissected  1 

down  to  the  bottom  of  tlic  fuld  as  in  Arlt's  operation,  its  ] 

apex,  however,  being  left  upon  the  cornea.     Two  long,  nap-  i 

row  conjunctival  flaps,  B  and  (7,  are  then  disnected  up  on  i 

I  oppowte  sidi«  of  the  eyeball,  tlieir  bases  directed  towartl  tho  i 

I  Bvmblepharon,  their  Iwirdcra  parallel  to  that  of  tlie  cornea. 

'  These  flaps  sliould  n'lt  include  the  suliennjunctival  tiHsne. 
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The  inucr  Hap  fi  m  l>ruug)it  down  and  ^tened  to  the  dfr-J 
nuded  surface  of  the  eyelid,  the  oukT  flap  C  covers  that  t^M 
the  eyeball,  'i'hej  are  fasteDcd  in  place  liy  means  of  fa»M 
siitiirea,  and  the  ed;'es  of  the  gitps  left  by  their  removal'W 
hriiu^ht  together  in  llie  Hume  muMiier. 


Le-hntiin    Opcrati'.n. — Where    one    lid    wiis    iiilherent 
throughout  \t»  entire  len;{ih,  Ledeutu  divided  the  : 
to  a  depth  e<iual  to  that  of  the  normal  fold,  dissectetl  a  long 
eonjuiietival  Hap  from  the  other  half  of  the  eye,  leaving  it 
tulherent  at  both  ends,  brought  it  down  aci'o»a  the  coniea, 
and  applied  it  to  the  raw  surfae«  left  on  the  eyeball  by  the  I 
division  of  the  adhesion.     This  fiap  should  be  at  least  oa&- 1 
third  of  au  inch  broad. 

4.  PteryifioR.  Erci»ion. — The  pterj'gion  is  pinched  apJ 
with  forceps,  a  knife  passed  flatwise  under  it  close  to  th»  J 
oomca.  and  the  portion  of  the  growth  which  corresponds  to  I 
the  latter  shaved  off.  The  edges  of  the  conjunctiyjil  wound  | 
are  then  drawn  together  with  sutures. 

Scissors  may  be  used  instead  of  the  knife:  in  tliat  cnM  J 
the  incision  must  begin  at  thi^  point  of  tlie  growth.  1 

Ligatarit,    Szokalski    (Fig.    141'). — A    thread    is    pas-ied't 
untler  tlie  pterygion  by  lueuns  of  two  small  curved  needles,  ' 
as  shown  in  lig.  141'.     The  threafl  is  cut  close  to  the  iiee- 
dlm,  and  thus  made  to  fiirniah  three  ligatures,  one  at  each 
end,  encircling  the  growth  at  right  angles  to  its  long  a 
and  one  in  the  middle,  encircling  its  implantation  upon  the 
sclei-otic.     The  ligaturcx  are  tied  tightly,  and  the  inclotted. 
portion  falls  in  a  few  days. 

">.  Trii'/u'"gi». — 'iVmporary  removal  of  the  deviated  laslieaj 
is  seldoui  pifei'tniil.      IVnniiiient  removal  by  destruction  ( 
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tlieir  bulbs,  or  excision  of  ilje  bnrdLT  of  tlio  liil,  is  now  c 
sidert'il  uiijiistiKiible.  Tlie  ilirectiou  of  tbe  lusbea  ni&y  b 
clinnged  by  opemtioii  uptm  t}io  liil.  Tlie  retraction  foilon 
iog  excision  of  itn  oval  strip  of  skin,  or  tbc  use  of  li}>aturev!l 
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as  in  entropion,  is  sometimes  sufEcicnt,  but 
nary  to  uct  more  illrectly  upon  tbe  lusbcs. 

Von  Qraefe's  Method. — An  incision  is  niaile  along  ibfiil 
free  border  of  tbe  lid  on  the  conjunctival  side  of  the  devi- 
ated iusbes.     From  each  end  of  this  ti  vertical  incision  n: 
next  made  tlirougb  tbe  free  boi-dei-  and  tlie  skin.     The  fla[^ 
thus  circumscribed  and  containing  the  lashes  is  dissected  a 
a  short  distnnce.     It  is  then  ea.4y  to  fasten  it  with  suture 
in  such  a  j^oailiou  ibiit  iht.' lasbes  ciin  no  longer  touch  t' 
eyeball. 

Anai/nostakia  umdc  a  eutaneuua  inci^iiun  parallel  to  tli»l 
border  of  the  upper  lid  and  one-eigbih  of  an  inch  from  i^,* 
exposed  the  orbicular  iniL'fcle  by  drawing  the  skin  up,  ani  I 
excised  that  portion  of  it  which  correspondetl  to  the  upper  J 
part  of  the  tarsal  cartilage.  The  lower  edge  of  the  ciitft-^l 
neous  incision  was  then  drawn  up  and  fixed  to  the  fibro-  ■ 
cellular  layer  covering  the  eartilage  by  means  of  three  OT'J 
four  suturcH,  which  were  then  alloweil  to  cut  iheniselvce  out.4 
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SPECIAL  OPERATIONS. 


CHAPTER   I. 

OPEKATIONS  UPON  THE  EYE  AND  ITS  APPENDAGES. 

In  raost  operations  upon  the  eye  the  lids  should  be  held 
back   by  an   eye-speculum    (Fig.    150),    and    the   eyeball 
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fixed  by  pinching  up  a  fold  of  the  conjunctiva  with  toothed 
forceps. 

The  instillation  of  a  few  drops  of  a  four  per  cent,  solution 
of  the  hydrochlorate  of  cocaine  under  the  lids  will  make 
most  operations  painless,  but  the  sensitiveness  of  the  iris  is 
not  thereby  abolished. 

THE  CORNEA. 

Removal  of  a  Foreign  Body. — When  the  foreign  bo<ly  has 
penetrated  to  only  a  slight  depth,  it  may  be  easily  removed 
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willi  the  pwint  of  a  knife  or  fiiie  fmtreiis ;  but.  if  it  lie*  fl 
near  tlie  jwslerior  stirface  of  tlie  cornea  that  there  is  d  _ 
of  fort^ing  it  tlii-ough  into  the  anterior  chamber  by  the  effi^s 
made  for  its  extraction,  a  liince-sbupcil  knife  must  be  entered 
very  obliquely  and  passed  behind  it,  between  tlie  layers  of 
the  cornea  if  there  is  suffieient  spaee,  olhcrwiise  within  the  | 
anterior  eliainber. 

If  the  foreiffii  body  falls  into  the  aiiterii>r  ehaniber.  i 
withstanding  these  eflbrts  to  prevent  it,  the  surgeon  tniu 
wait  until  the  aqueous  humor  has  reae cumulated,  and  thei|>l 
make  an  incision  three  or  four  niilliinctres  in  length  at  thtt'l 
lower  portion  of  the  perijihery  of  the  eoniea,  in  the  hops'! 
tbiit  the  foreign  body  will  be  wnslicd  out  during  the  flow  of  | 
the  liquid. 

Puncture  of  thr  t^'wrwi'a.— This  niav  be  made  with  broad  - 
needle  or  a  well-worn  Beer's  knife.     It  is  advisable  to  em- 

iiloy  anKsthcsin,  and   to  steady  the  eyeball  with  fixation 
orceps.     'I'be  surgeon  stands  behind  the  patient,  raise*  the 
up{ier  lid,  and  iixes  it  against  the  margin  of  the  orbit  witli 
two  fingers  of  his  lefl  hand,  which  also  rest  against  the  inner 
side  of  the  eyeball  and  prevent  it  fmm  rotating  inward. 
The  needle  or  knife  is  then  entered  a  little  in  front  of  the 
edge  of  the  cornea  at  the  outer  side.      It«  direction  must  be 
sufficiently  oblique  to  avoid   injury  to  the  iris,  and  not  so 
much  so  that  the  instrument  wilt  remain  between  the  layers 
of  the  cornea  and   fail  to  penetrate  to  the  anterior  chani'^ 
ber.     By  partly  withdrawing  the  instrument  and  twisting  \XM 
slightly,  the  incision  is  made  to  gajie  and  allow  the  escape'!^ 
of  the  liquid ;  or  a  fine  blunt  proiJe  may  be  parsed  int^'tbe  J 
incision  after  entire  withdrawal  of  the  needle.     Subsequent  J 
tappings  are  effected  by  reopening  the  original  wound  willv.| 
the  probe.     Figure  151  represents  a  combined  needle  a 
probe.     The  needle  is  provided  wilh  a  shoulder  to  prevent^ 
its  introduction  to  too  great  a  depth. 

Rriiwval  of  a  Stii/iJii/hiiia. — The  best  trentraent  is  now  J 
thought  to  he  enucleation  of  the  eye,  hut  evisceration  of  tha  'J 
globe  is  sometimes  done. 

Evi»'«ratioH. — The  sclerotic  is  inciseil  wilh  a  Beer's  knil^l 
jusl  in  front  of  ihe  insertion  nf  the  oxlerniil  rectus;  into  tbi^ 
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Opening  is  pasaed  one  blade  of  u  pair  of  small  blunt-poioM 
HcisHnri,  and  the  aiiterior  portiuu  of  tlie  gtoliL'  is  ciit  aw»]n 
with  the  lens  and  all  the  \'itreouH  hutrior.     The  woimd  i 
then  closeil  with  i.^tgut  sutures  passed   tlirough  the  c 
junctivn  alone. 


Iridotovit/. — Incision  of  the  iris  may  be  fxTfomied  for  tlu 
purpose  of  establisliing  an  artificial  pupil.  As  ite  sucot 
depirnds  upon  the  retraction  of  the  divider!  tibres,  it  should 
be  undertaken  only  when  their  eonti-actility  is  not  interfered 
with  by  too  extensive  adhesions,  or  has  not  been  destroyed 
by  disease.  The  more  common  lesions  to  which  the  opei»-  1 
tion  is  applieable  are  central  opacity  of  the  cornea,  occlusi 
of  the  pupil,  and  exee-ssive  prolapse  of  the  iris  after  remuva 
of  a  cataract;  but  the  danger  of  injury  to  the  lens  is  f 
great  that  the  operatioii  is  practically  restricted  to  the  clfl 
of  cases  last  mentioned. 

The  best  place  for  an  artificial  pupil  is  in  the  lower  innn 
ijuartcr  of  the  iris,  the  second  best  in  the  lower  ( 
quarter.  As  the  portion  of  the  cornea  traversed  by  1 
knife  or  needle  is  likely  to  become  more  or  lesa  opatjue  i 
conserguence,  the  incision  in  it  should  lie  made  as  far  i 
possible  from  the  point  where  the  pupil  is  to  be  created. 

Simple  Inciiion. — Chceelden,  who  was  the  first  to  ] 
form  tuts  operation,  entered  a  nurrow-bladed  knife  throuj^ 
the  sclerotic  just  anterior  to  the  insertion  of  the  external 
rectus,  the  point  directed  towanl  the  centre  of  the  globe 
of  the  eye.  After  the  point  had  i)enetrated  to  the  depth 
of  one-eighth  of  an  inch  it  was  directed  forward,  passed 
through  the  iris  to  the  anterior  chamber  and  transversely 
across  the  latter,  its  eilge  Irwiking  liackward.  Jiy  pressing 
the  edge  against  the  iris  and  withdrawing  it  a  horizontal 
incision  was  made  in  that  membrane. 

Bowman  puiictureil  the  cornea  midway  between  its  centre 
and  extemaj  border,  passed  a  narrow  blunt-poinled  knife 
through  the  puncture  into  the  anterior  chamber,  and  ihencc 
through  the  pupil  to  the  posterior  surfiice  of  the  inner  half 
of  the  iris,  which  he  then  divided  by  cutting  forward.  The 
danger  of  injurj'  to  the  cornea  during  the  Inst  step  of  tbo  i 
operation  is  very  great. 
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Bell'   uwa  a  duuble-edgeil  needle  which  is  "  iiitroiliired 
through   the  cornea  near  its  margin;   on  umviug  at  the 
plac*  where   the   pupil  ought   to  be,  one   edge   is  drawn 
against  llic  iris  and  divider  it  transversely,  if  jxiBftible,  with-   | 
out  injuring  the  lens," 

Vccker  proposes  tinipfc  iridotovijf  and  double  iridotomy  ; 
the  former  in  ca»ies  of  centntl  opacitjr  of  the  cornea  or  lens, 
the  latter  when  the  pupil  lia*  become  obliterated  after  i"e- 
uioval  of  a  cataract.  He  uses  a  small  lauce  shaped  knife  , 
with  a  siioulder.  straight  or  bent  upon  the  flat,  and  a  pair 
of  forceps-BcisHors. 

Simple  Iridotomy  (We<'kfr). — The  knife  is  entered  mid- 
way between  the  centre  and  border  of  the  cornea  on  the 
side  opposite  to  that  on  which  the  pupil  is  to  bu  made.  An 
soon  Bs  the  cornea  has  been  jicrfunitcd  the  knife  is  with- 
drawn and  the  forceps -acissoi-s  passed  through  the  wound 
to  the  further  border  of  the  pupil,  where  they  ttre  opened 
an<I  one  of  the  blades  pasacfl  behind,  the  other  in  front,  of  ' 
the  iri«.  Ky  closing  them  aliurply  the  circular  fibres  are 
dividtnl  from  the  margin  of  the  pupil  toward  the  periphery 
itf  the  irJH.  The  siiasora  am  then  withdrawn,  the  iris  re- 
placed if  it  engages  in  the  wound,  a  few  dfo|is  of  a  solution 
of  atropine  placed  between  the  eyelids,  and  a  compress 
applied. 

Double  Iridotomy  (Wecker).-=— The  knife  is  passed  per- 
pendicularly through  the  corni-a  and  iris  one  millimetre 
from  the  edge  of  the  conjunctiva,  on  the  side  toward  which 
the  obliterated  pupil  has  been  retracteil:  it."*  point  is  then 
mode  to  pass  along  the  posterior  surface  of  the  iris  until 
arrested  by  its  shoulder,  when  it  is  withdrawn  slowly.  The 
forceps- scissors  are  next  introduced  through  the  incision, 
and  one  blade  passed  behind  and  the  otlier  in  front  of  the 
iris  for  a  distance  of  one-iiuarter  of  an  inch  or  a  little  less. 
Two  snccessivc  sections  of  the  iris  are  then  made,  inclosing 
II  triangular  flap,  the  a{iex  of  which  is  directed  toward  the 
incision  in  the  cximea.  The  pupil  is  formed  by  the  retrac- 
tion of  this  flap. 

Iridectomy. — Exciwion  of  a  portion  of  the  iris  may  be 
employed    for    the  puipnse  of  creating  an    artificial    pupil 

1   Mttiuol  of  3urgi«l  OiiemtioriB,  -W  edition,  j.-  I'Vi. 
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itiphlo- 


(optifal  iri<lcctomy)i  or  for  the  rcl.cf  of  tension  id  glai 
or  irido-choroi (litis  (nnii phlogistic  iritlectoniy),  or  as  a  ], 
limiimry  to  the  removal  of  a  cutnract.'  The  eize  of  ( 
portion  excised  is  deterroineil  by  tlic  length  ami  position  c 
the  line  of  the  inci-iion  on  the  posterior  Burfacc  of  i' 
cornea;  the  nearer  this  is  to  the  margtu  of  ihe  eor 
larger  will  be  the  portion  "f  the  iria  removed.  In  a 
gistic  iridectomy,  therefore,  when  the  entire  breadth  of  the 
iris  from  the  pupil  to  its  outer  margin  should  be  removed, 
the  knife  niuKt  be  entered  one  millimetre  outside  of  thfl. 
clear  portion  of  the  cornea:  in  optical  iridectomy,  on  t 
other  hand,  the  excised  portion  should  be  small  and  t 
knife  should  be  enteixid  within  the  margin  of  the  ( 
In  antiphlogistic  iridectomy  at  least  one-fourth  of  the  iiw| 
should  be  removed,  the  piece  being  taken  from  the  uppw 
aegment  in  order  that  the  loas  may  be  hidden  by  the  upper 
evelid.  In  optical  iridectomy  the  pupil  should  !»e  made  on 
the  inner  side  of  the  lower  segment  nnlea"  corneal  opacities 
are  in  the  way. 

Fia.  15S. 


Operation  for  AiitiphJ'igi»lir   Trid<'i:toiiii/. — The   instru- 
ments rcquiretl  arc  ii  lance-shaj}ed  knife,  Btraight  (Fig-  1S3J 
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front  of  or  beliinii  liim  na  will  facilitiite  ilic  making  of  t 
first  incision.     The  eye  speculum  ami  fixation  forceps  ha,M 
iiig  been  applieil,  the  latter  immeilintely  opposite  the  poiuH 
of  puncture,  the  knife  ia  introdnced  perpendicularly  to  tlu 
surface  of  the  selerotie  one  millimetre  outside  of  the  marg' 
of  the  cornea  ami   parsed   steadily  in  until    Its   point  hM 
entered  tlic  anterior  chamber  at  its  very  rim  ;  it«  direction 
ia  then  changed  iiml  it  is  carried  along  the  anterior  sur- 
face of  the  iris  until   its   point  reaches  the  centre  of  the 
pupil,  or  until  the  length  of  the  incision  in  considered  suf-  _ 
cient  (Fig.  15H},    By  inclining  the  point  of  the  knife  to  e 
aide,  the  length  of  the  incision  in  the  pofterior  surface  of  tl 
comen  may  be  made  eijual  to  that  of  tlie  anterior  surface. 

The  knife  is  then  withdrawn   and    the  aiiueoua  humor  " 
allowed  to  run  off  very  slowly  in  onlcr  that  the  relief  of 
intra-ocular  pressni-e  may  not   be  so  sudden  as  to  lead  to 
congestion  and  hemon'hage. 

u  the  iris  doee  not  now  present  in  the  wound  the  iridee 
tomy  forceps  must  be  introduceil  doseil  as  far  as  to  t^V 
margin  of  tlie  pupil,  which  is  then  Beizetl  and  drawn  oaq 
genrty  through   the   incision.     An   assistant   then  cut*  c 
with  the  curved  scissors  all  the  protruding  portion  of  t 
iris  close   to  the   lips  of  the  wound  (Fig.   159).     Or  tiri 
fixation  foree{>s  may  be  c 
FiQ.  159.  fided  to  the  itssistant  befbn 

the  introduction  of  the  irirM 


ilecloray    forceps,     and    thtf 

surgeon  left  free  to  use  th^ 

scissoi-s  himself.     Instead  o 

iriiiLTt.iiny.   Eici-iuii  L.r  111.,  iria.  i!k'  indcctomy  foireps,  Tyi^ 

n.'11's  hook  (Fig.  160)  maJ 

he  usi-d  to  dniw  the  iris  out  throngh  the  incision.     It  mi 

be  introduced  upon  its  siiie,  booked  amund  the  margin 

the  pupil,  and  then  its  point  must  be  turne<l  toward  1 

irnea  ami  away  from  the  centre  of  the  eyeball  so  that  t 


THE    IRIS. 

will  not  (latt-li  M|>oii  llic  po-sturiur  vi-^-.-  nf  tlio  iiiciHlnii  iliu'i 
iu<  withdruwal. 

If  any  heiiiorrliage  lukcs  place  into  tho  anterior  trhamlier 
lUe  escape  of  tUc  blood  before  coagulation  should  b»  fiiv<jre<l 
b;  separating   the   lips  of  tti«   inciflion   with   a 
curette,   and  making  gi^nilc   prcsauiv   iipim   the     *^'°-  "■'■ 
eyeball. 

Optical  Iridvi-tomy. — Aa  unly  a  suiiill  i^ontral 
portion  of  the  iris  is  to  be  removed,  the  incision 
should  be  made  in  the  cornea  with  a  narrow 
knife  or  a  broad  needle  (Fig.  161).  If  the 
margin  of  the  pupil  la  adherent,  the  wlhesions 
may  he  broken  up  with  a  blunt  hook  (C'orelffsi», 
q.  v.),  or  a  portion  of  the  iris,  not  including  the 
margin  of  the  pupil  may  be  pinched  up  and  re- 
moved {^Iridorhexif-,  q.  v.). 

/ntioWici^M.— A  m<»dification  of  optical  Irldoc-    "^T'";;;;!!; 
tomy  introducetl  by  Desmarres  for  cases  in  which      mgomiw. 
the  existence  of  adhesions  at  the  margin  of  the 
pupil  or  tlie  friability  of  the  iris  renders  it  impossible  to  draw 
out  the  latter  through  the  inciaion  in  the  cornea. 

AfWr  the  incision  has  been  made  in  the  ci)mea  lu-  for 
optical  iridectomy,  the  iris  ia  seized  iioiir  the  pupil  with  iri- 


dectomy or  canuhk  forceps  (Fig,  162),  drawn  up  int..  the 
incision,  and  a  portion  excised  or  torn  off. 

Jrident,  or  displacement  of  the  pupil  by  ligature.     Crit- 
clitttt,  the  inventor  of  this  operation,  claims'  timt  by  it  ihe  | 
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size,  furm,  ktkI  ilirecCion  of  tlie  pupil  citn  be  regulated  to^ 
nicety,  ami  its  mobility  preserveil.  It  is  applicalile  to  i 
tnerous  groiipa  of  casen  in  which  tlio  natural  pupil,  or  even 
a  part  thereof,  is  movable,  nn<l  has  a  frei!  edge :  but  the 
simplest  clasa  is  that  of  central  opacity  of  the  ooniea,  in 
which  it  i."  only  re(iiiire<i  that  the  natural  pupil  should  be 
tnoveil  slightly  to  one  side,  so  as  to  bring  it  opposite  the 
transparent  part  of  the  cornea.  It  has  also  been  used  in 
caaea  of  conical  cornea,  to  change  the  shape  of  the  pupil  to 
that  of  a  slit ;  and  in  a  case  where  the  pupil  had  been  nn- 
dered  very  small  and  narrow  by  broad  synechije,  Critt-Jictt 
made  it  large  and  almost  circular  by  drawing  its  siilca  apart 
at  nearly  opposite  (mintd. 

The  operation  is  performed  as  follows : 
Aa  opening  is  maile  with  a  broad  needle  thrc 
margin  of  the  cornea  close  to  the  sclerotic,  and  juat  Ian 
enough  to  admit  the  canula  forceps.  A  small  portion  of  if 
iris  near  but  not  close  to  its  ciliary  attachment  is  seised  a 
drawn  out  to  the  extent  considered  sufficient  for  the  [ 
posed  enlargement  of  the  pupil;  a  piece  of  fine  floas  a 
previou.sly  tied  in  a  small  loop  rouud  the  canula  forceps,  { 
slipped  down,  and  carefully  tightened  around  the  purtiou  a 
iris  made  I<>  prolapse,  so  ax  to  include  ami  straneul&te  i. 
(Fi^.  Iii3).     This  manneuvrG  is  best  accomplished  by  hold** 


ing  each  end  of  the  sdk  witii  a  pair  of  small  bruad-bla^ 
forccpi,  bringing  them  exactly  to  the  spot  where  the  ktii 
is  to  be  tied,  and  then  drawing  it  mivdcrately  tight.     Tl  _ 
small  portion  of  the  iris  includeil  In  the  ligature  speerlUjM 
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Blirinks,  lejiviiig  t.lic  liLllc  l..rii>  -.1'  «il!i,  ivliicli  miiy  Ui-  reinoveil 
on  llio  second  iliiy. 

If  it  is  desired  Ui  make  tlie  jhiipii  cxtciid  tii  t)ie  jierijiliery 
nf  the  iris,  the  margin  nf  llie  jiii]iil  must  be  seizei!  will)  tlio 
fi>rce{)a,  and  drawn  out  thnnij;!]  the  incision.  In  tliis  vam- 
Soeiborg  Wells  prefers  u  lilnnt  Imok  to  the  citnuln  forceps. 

Con-h/iis.  or  nipture  of  adhesions  uniting  llie  miirjiin  of 
tlic  pupil  and  the  lens.  The  operation  was  fiiHt  peri'ornieil 
by  Sireatfeiid,  as  fnllow-t:'  He  punctured  the  cornea  witli 
a  brood  needle  on  the  outer  side  near  its  margin,  passed  his 
spatula  (Fig.  164)  along  the  anterior  surface  of  the  iria  lo 
tile  pupil,  engaged  the  adhesions  in  the  notch  on  the  edge 
of  the  spatula,  and  tore  them.  When  the  entire  margin  of 
the   pupil  wus  lulhercnt,   he   pasHed   the  tieedhi   along  the 


surface  of  the  iris,  across  the  pupil  to  iis  opposite  margin, 
1  snd  cut  the  adhesions  at  that  point.  Then  withdrawing  the 
knife,  he  passed  the  spatula  through  the  hole  thuK  made,  and 
esHily  broke  up  the  remaining  lulhesions.  When  the  adhe- 
Bions  were  too  strong  to  lie  broken  with  the  spatula,  he  usnl 
the  canula  scissors.  A  few  drops  of  a  solution  of  atro- 
pine should  be  applied  to  the  eye,  holh  before  and  ul'ter  the 
<i|>eration. 


OPBKAtHINS  USPEItTAKBS  TOIL  TIIK  ItELI]-:^  OF  C  VTAHAL-r. 

A  cataract  i»  an  opacity  of  the  erystalline  lens,  or  of  its 
'  capsule,  or  of  both:  the  former  being  mucli  the  more  common 
,  varioly.  It  may  he  hard,  soft,  or  8cmili<]uid,  and  its  con- 
dition, in  this  respect,  has  an  important  bearing  upon  the 
[  choice  of  n  method  of  opi^ration.  The  lens  is  composed  of 
I  n  solid  nuitleiis  and  a  soft  cortex;  the  whole  tying  free 
I  within  iJie  cnpsule  whieh  is  itself  attached  to  the  vitreoat 
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liniiior.  Ill  ciirisciiun'iiccfifllic  absence  of  ailhcsions  bvtwi 
llie  lens  ntid  the  t-itpsule,  uiodenite  prcsHuru  is  eufficicnt 
furce  out  the  furmer  after  the  latter  has  been  diviilisl. 

In  optratiug  upon  a  t-atjiruct,  the  patient  should  be 
cuinbcnt;  onfesthe^ia,  tbnugli  de^tirahle,  is  not  indispensable^ 
except  with  young  children  or  unruly  patients;  the  other 
eye  should  be  covered  with  a  banduge,  unless  its  sight  is 
entirely  lost;  and  an  eye  speculum  may  be  used  to  keep 
tlie  lids  apart,  if  the  services  of  a  trained  assistant  cannot 
be  had.  The  objection  to  a  speculum  is  that  it  is  sonicwLat 
in  the  way  of  the  knife,  cannot  be  removed  promptly  enough, 
and  it;  ajit  to  miike  dangerous  pressure  upon  the  eye.  If 
u.^e<l,  the  screw  of  the  instrument  should  be  loosened  as  soon 
as  tbe  incision  hiis  been  made.  A  few  drops  of  a  aolutitm 
of  atropine  should  be  plnct-d  under  the  lids  a  »bort  time 
before  tbe  openition. 

The  methods  of  operation  may  l>e  ehissifiei!  iis : 

Depression  or  couching; 

Division,  discission,  or  solution; 

Extraction ; 

Operation  fur  wceondary  catunict. 

Depression  or  couching,  whicli  was  tbe  original  and,  for 
many  yeai-s,  the  only  method  of  removing  cataract,  is  now 
univci-sally  abandoned,  on  account  of  the  danger  that  tlie 
displaced  lens  may  set  up  iikflammation  of  the  eye  by  con- 
tact with  the  other  parts,  especially  the  iris  and  ciliary  pro- 
cesses, and  thus  cause  total  Iosh  of  sight.  Soelberg  Wells 
states  that  about  fifty  per  cent  of  the  eves  thus  operate<l 
upon  have  been  lost  by  chrouic  irido-choroiditis.  The  opera- 
tion will  bo  described,  however,  for  the  sake  of  reference. 
If  the  puncture  is  made  in  the  sclerotic,  the  operation  is 
called  scieTonyxis ;  if  in  tbe  cornea,  keratonyxia. 

ScleronyxU. — A  curved  couching  needle  (Fig.  165),  its 
convexity  turned  upward,  is  passed  through  the  sclerotic  on 
the  temporal  side  about  four  millimetres  from  tbe  margin  of 
tbo  cornea,  and  three  milliinetrea  below  the  horizontal  di*^ 
nmetcr  of  the  eye.     Its  convexity  is  then  turned  foi 
and  the  needle  carried  behind  nnd  parallel  to  the  iris,  aci 
to  the  iippor  im.l  inner  margin  nf  the  pupil  {Ki^r.  KSfl),  whi 
'  ^  b:n>dh'    is  ll^ihlly  tilled    upward.    1   the  U-r>.-<   sh 
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ileprcswil  by  tlio  concave  surfiii-e  of  the  ncftllc.    Afk-r  lii>1(l-  ] 
in;;  it  in  \i\nce  fur  a  moment,  tlio  nei'dit'  h  sliglitly  intuk-d 
lo  iliiwiitanfik'  its  point,  aud  witJiilntwD. 

Some  autliorB  rccommcnil  tliiil  the  oiiterior    i 
Kiri.  in.'i  capsiiln  glinuld  be  foriniilly  ilividcil  horizon^  , 

tally  or  vertically  before  llie  lens  is  i]e|ireHseiI. 


Kjo.  10«. 


n 


Keratoni/rit.  —  The  needle  is  passed 
through  tlie  corne.i  a  little  beluw  its  hori- 
zontal diameter,  nnd  midway  between  it« 
centre  and  margin,  and  carried  backward 
and  inward,  through  the  pupil  to  the  lens, 
■  ■.in,hingn™ii<..      which  is  then  depressed  as  before. 

In  llie  variety  of  depression  called  rer/i- 
mttion,  the  upper  edge  of  the  lens  is  rotated  backward  about 
its  transverse  axis  at  tlie  same  time. that  it  ia  depressed,  so 
that  il«  anterior  becomes  it»  superior  surface. 

Diviaton,  JJiai-istV'n,  nr  Solution. — The  object  of  thia 
operation  is  to  t^'iir  open  the  anterior  capsule  with  a  fine 
needle,  and  by  thu.'^  bringing  the  aijueous  humor  into  con- 
tact with  the  lens  to  promote  the  gnduul  softening  and  , 
absorption  of  the  latter.  The  selection  of  the  term  discis- 
sion was  made  in  consequence?  of  an  erroneous  impression, 
that  tile  more  completely  the  lens  was  broken  up  at  fir»t, 
UiG  more  rapidly  would  the  work  of  absorption  go  on,  and 
surgeons,  therefore,  triiit  to  cut  tlie  whole  lens  into  frag- 
mentA.  Experience  liiu  nince  shown  that  in  uiont  cn^ea  the 
abHor|)tion  muMt  be  gradual,  :uid  tin.'  upcrali'in  freijuunlly 
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repealed,  only  a  smiil]  umount  of  llie  suliwtaiici'  of  the  li 
tK'iug  ullowed  to  trome  inlu  L'ODtaut  niUi  the  iii{Ui'ou8  humdl 
on  each  occasion.  If  tbe  luntt  is  all  biMkeii  uji  at  nnce,  tlie 
Dumerous  fragments  swell,  »nd  jict  us  foreign  bodies  in  t)iu 
aqueous  humor,  and  set  up  inllamniatioEi  in  tbe  iris  and 
cornea  with  immediate  aiTest  of  tlic  process 
of  absorption.  This  operation  is  more  es- 
pecially indicated  in  the  cortical  cataract  of 
cbtidren,  and  of  young  persons  up  to  the 
age  of  twenty  or  twenty-five  yeara,  also  in 
those  forms  of  lanieltur  cataract  in  which 
the  opacity  ia  too  extensive  to  allow  of  much 
benefit  being  derived  from  an  artificial  pupil. 
After  the  age  of  thirty -five  or  forty,  absorp- 


h 


lib  aim 


r,  and  tbe  i 


There  are  two  methotk  of  peiforming 
the  operation ;  iu  one  the  nee<lte  is  paitsed 
through  the  cornea,  in  the  other  through 
the  sclerotic. 

Dhition  l/iroittfli  the  Cornea. — The  pupil 
is  widely  dilated  with  atnipine,  the  eyeliils 
drawn  ajtart  by  an  assistant,  or  fijjed  with 
tlie  eve  speculum,  and  a  fold  of  conjunctiva 
on  tlie  inner  side  "f  the  eye  sei/ed  with 
the  fixation  fiireeps.  A  line  sj)eiii--8haptil  needle  with  4 
shoulder  (Fig.  167)  in  pivsscil  tlirfiiijili  the  outer  lower  (joi 
rant  of  the  cornea,  aliiiUNt  ]>i'r|iendii'ulHrly  lo  ils  surface  at] 
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[)oi)it  vrt']]  within  the  iji]ate<l  pupil.  i>o  that  the  iris  shtill  iiotl 
be  tourlifd  by  the  neeille.  One  or  more  indxions,  according  J 
to  the  effect  desirtMl,  are  then  made  in  the  niiterinr  cafwulA  ■< 
of  the  lens,  the  needle  withdrawn,  rtnd  a  compresBive  band*'  | 
age  applied.  The  operation  may  he  r<>|)catcd  as  soon  as  si)  ^ 
redness  and  irritability  of  the  eye  have  diwapjieured. 

Division  tkroui/h  thf  iSef'rotir  (Hays'), — The  patient  ] 
having  been  prepared  asbeforo,  the  knife-neodle  (Fig.  lf>8), 
with  its  cutting  edge  upwanl,  is  passed  through  the  sclerotic 
at  a  point  on  its  transverse  diameter  three  or  four  milli- 
metres from  the  temporal  margin  of  the  coniea,  and  perpen- 
dicularly to  the  surface  of  the  eyeball.  Its  direction  is  then 
changed  and  its  point  carried  between  the  iris  and  lens  to 
the  opposite  margin  of  the  pupil.  If  it  encounters  and 
penetrates  the  lens  on  the  way,  it  will  iimbahly  dislocate  it, 
in  which  ease  extraction  should  be  at  once  [lerfijrmed  ;  if 
the  needle  in  pushed  into  the  lens  without  dishicating  it,  the  . 
instrument  should  be  withdrawn  until  its  point  is  free,  and  | 
then  pushed  on  again  in  a  better  direction. 

This  being  accomplishe<l,  the  edge  of  the  knife  is  turned  I 
back  against  the  centre  of  the  lens,  and  a  free  incision  made  [ 
by  withdrawing  it  a  short  distance,  while  pressing  its  edge  I 
firmly  against  the  catarai-t.  ' 

In  order  t<>  expedite  the  cure,  Wells  thinks  it  is  a  g 
plan  to  combine  division  with  e.xtraction,  and  remove  the  | 
whole  cataract  by  a  linear  incision  afler  it  lias  been  softened  . 
by  contact  with  the  uuueous  liumor.  In  children  this  may' 
be  done  within  a  week  after  the  division.  The  same  pro-  I 
ceeding  may  be  employed  in  cases  of  partial  cataract,  the  I 
transparent  portion  of  the  lens  being  made  opaque  and  | 
softened  by  the  introduction  of  the  needle. 

Extraction. — The  metlioiU  of  extraction  may  be  classified  I 
as — 

The  flap ; 

Von  Gnvefe's; 

The  linear: 

The  scoop; 

Extraction  by  suction;  and 

Kemoval  of  tno  lens  in  its  capsule. 
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Ffap  Extraction. — The  comnKin  tiap  in*ration 
tainlj  tbu  lieHt  whun  it  is  surccRsful  It  is  iiearlj  paitili 
dues  nut  uffect  tlm  appearance  of  tLe  eje,  and 
leaveH  a  natural  movable  pupil.  These  ailvan- 
tages,  however,  are  ofFaet  by  serious  disadvan- 
tages; the  great  sine  of  tlie  Dap  involves  tbe 
riflk  of  partial  or  diffuse  Huppuration  of  the 
cornea,  accompanied  possibly  by  suppurative 
iritis  or  irido-choroiditis.  Prolapce  of  the  iris  is 
!i  not  unft'equent  complication,  and  the  after- 
Ireatmenl  requires  much  more  care  and  atten- 
lion.  Many  8urge<»ne  are  umvilling  to  use 
chloroform  in  the  operation,  I>ecau8e  the  wound 
is  so  large  that  a  tit  of  vomiting  may  force  out 
tbe  vitreous  humor,  or  even  the  retina  and 
choroid. 

The  instruments  reiiuii-ed  arc  a  Jleer's  (Fig. 
l.'>2)  or   Sichel's  (Fig.    \m)  knife,    fixation 


1. 


forceps,  Gniefe's  cystolome  and  curette  (Fig. 
170),  and  a  small  bluul-pointed  knife  or  pair 
of  scissors  for  eulargitig  tbe  wound,  if  neces- 
sary. 

The  section  may  be  made  in  tbe  upper  or 
lower  half  of  the  comen ;  the  former  is  rather 
the  more  mlvantageous,  tbe  latter  the  easier  of 
execution. 

Operation.  (Right  eye,  upper  section.) 
Fir»t  Stage. — Patient  recumbent,  the  operator 
seated  behind  him.  Tbe  eyelids  are  separated 
by  an  assistant  standing  at  the  patient's  left 
nidc,  and  drowtng  the  lids  gently  ajuirt  wilb 
rbe  forefmger  of  imcli  hand,  without  making 
any   preaanre   upon    the   eye.      Tho  fturgeon 
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Htcadies  the  eyeball  hy  pinching  u]i  a  fol'l  iif  lonjuuctivft,  | 
with  fixation  forceps,  either  just  below  the  conieu,  us  iu  Fig. 
171,  or  better,  perhaps,  juwt  below  its  pn)louged  horizoutal 
iliameter  on  the  inner  side,  iinil  draws  ihe  eyeball  gviitly 
down.  He  then  enters  the  point  of  the  knife  at  the  outer 
side  of  tlie  corneu  hulf  a  millimetre  within  its  margin,  and 
just  on  itu  transverse  diameter,  and  carries  it  steadily  across  , 
tlio  anterior  chamber,  taking  -cure  to  keep  the  side  of  the  | 


blade  parallel  to  the  iris,  and  to  press  slightly  duwDward 
with  its  back  so  that  it  may  always  fill  the  incision  com- 
pletely and  prevent  the  escape  of  the  atiueous  humor.  The 
counterp tincture  is  made,  by  the  steady  advance  of  the 
knife,  at  a  point  immodiutely'  oppoMite  that  of  entry,  the 
fixation  forceps  removed,  and  the  knife  pushed  on  in  the 
same  direction  until  the  section  is  all  btit  finished;  when 
only  a  small  bridge  of  cornea  remains  unilivided  at  its  upper 
border,  the  edge  of  the  knife  is  inclined  slightly  forwwxl, 
and  the  section  completed  by  witlidrawing  tho  knifo.  Close 
the  eyelids  for  a  moment  befort-  beginning  the  ncciind  stage. 
Sfetmd  SOiiji: — The  an teii or  capsule  is  next  dindal  by 
introilucing  the  cystotume  through  the  incision  while  the 
patient  looks  downward,  ami  drawing  its  point  gently 
across  that  membrane.      Care  must  be  taken  mA  U>  dis]ilace 
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the  leiiH  by  pressing  the  point  too  fuiriMy  Jig;iiiisi  it. 
the  eyelids  ugain  for  ii  nioineiit. 

Third  Stage. — The  patient  is  ugain  directed  to  look  down- 
ward, and  steady  gentle  pressure  is  made  upon  the  eye 
with  tlie  forefinger  or  curette  placed  upon  the  lower  lid 
(Fig.  172).  This  pressure  should  first  be  direct«>d  back- 
wurd  so  as  to  tij)  the  upper  edge  of  the  Ions  fbrwaij,  and.'J 


then  upward  and  backward  so  as  to  force  the  lens  thronj 
tlie  diluted  pupil  into  the  anterior  chamber  and  out  thronj, 
the  incision.     It  should  be  gentle  and  very  steady  bo  as  tda 
avoid  rupture  of  the  posterior  capsule  and  e.'^cape  of  t' ' 
vitreous  humor. 

Any  portions  of  the  cortical  substance  of  the  lens  whi 
ntsy  have  been  letl  behind  in  the  capsule,  or  stripped  o 
during  tlie  passage  of  the  leus  thmugb  the  pupil  and  t* 
incision,  must  then  bo  removed,  find  the  eye  closed. 

Such  was  the  operation  employed  for  extraction  of  ti 
ordinary,  hard,  senile  cataract.  The  objections  to  it,  \ 
before  mentioned,  were  tlie  great  size  of  the  flap,  the  p<*  "! 
siblo  prolapse  of  the  iris  during  the  after-treatment,  and 
the  risk  of  iritis  excited  by  the  bruising  of  the  iris  during 
the  paraago  of  the  letin  through  the  pupil.  Von  (_iraefe  wa« 
the  first  to  suggest  that  this  last  risk  would  be  diminished 
by  the  excision  of  a  portion  of  the  iris,  iridectomy,  and  o 
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[luttiDg  tlie  sug;;cBtii>n  into  pni«-  *''"■ 
tice  be  fnuml  iljat  it  also  enablnl 
liim  to  reniuvc  the  cntaract  safely 
through  a  much  smaller  incision. 
According  lo  Mr.  Otu-ter,'  Von 
(tracfe  worktii  very  fledulously 
iliiring  several  years  at  the  en- 
deavor to  exclude,  one  by  one,  tlic 
chief  sources  of  the  dangera  by 
which  extraction  was  b&«et,  ami 
he  arrived  at  laM  at  the  jioint  of 
losing  only  four  eyes  out  of  one 
hundred  o[M?nuionH.  A  fvv  im- 
pruvemcnltt  in  detail  liuvc  been 
added  since  his  death,  but  so  fur 
as  principles  and  broad  outlines 
are  conceroed  he  hnd  covereil  tho 
ground.  lu  view  of  the  shortness 
of  the  incision,  which  occupies 
not  more  than  one-quarter  of  tho 
periphery  of  the  cornea,  the  opera- 
tion is  generally  spoken  of  as  a 
''modified  linear  extraction;"  liul 
the  curved  otitline  of  the  inci.iion. 
and  the  fact  that  the  lens  is  re- 
moved entire,  certainly  bring  it 
within  the  class  of  flap  extrac- 
tions. 

Von  Groi-f/g  Method.  Modi- 
fied Linear,  or  Miidified  Flup 
£!xtrartion. — The  instrumenu  re- 
quired, besides  the  eye  sjieculurn 
and  fixation  forceps,  are  a  long, 
thin,  narrow  knife  (Fig.  ll'i),  the 
blade  of  which  is  thirty  niilli- 
metree  long  and  two  millimetres 
wide,  iridectomy  forceps  {Fig. 
1741,  HciBHurs,  n  cyntotome  (Fig. 
170),  and  a  smairhanl-nibbev  or 
tortoixe-shdl  curette. 
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Tlic   putii-nt   is  etherized   and  recumlicnt :  tlio  surgt 
Htiindt^  or  .sits  liehind  )iim,  holding  the  knife  id  his  rij^ 
liund  fur  the  right  eye,  in  the  left  hnn<l   for  the  left  ejfU 
The  ejeball  is  secared  with  the  fixaliim  forceps,  and 
point  of  the  knife  is  entered  in  the  sclerotic  with  its  « 
upward,  one  millimetre  from  the  upper  and  outer  margin 
the  cornea,  and  two  millimetres  below  a  tangent  to  its  dn 
drawn  at  the  upper  end  of  its  vertical  diameter  (Fig.  17i 
A).     The  point  of  the  knife  is  at  first  directed  toward  tl 
centre  of  the  eyeball,  but  as  soon  as  it  has  penetrated  to  the 
anterior  chiuiiber  it  is  turned  so  as  to  pass  parallel  to  and 
along  the  anterior  eiiiface  of  the  iris  downward  and  inward 
about  seven  millimetres  to  a  point  corresponding  to  J?  in 
Fig.  175.     The  handle  is  then  depressed,  turning  on  the 
baek  of  the  blade  >n  the  incision,  until  the  point  is  raised  ttf] 
the  horizontal  line  of  the  puncture,  when  the  handle  must 
be   inclined   somewhat  backward,   and   the   point   pushed 
sharply  through  the  sclerotic   and  conjunctiva  at  0,  Fig. 
175.     Great  care  must  be  taken  not  to  make  the  counter- 
puncture  too  far  back  in  the  sclerotic,  a  mistake  which  maj 
easily  happen  if  the  blade  is  carried  too  far  downward 
inward  before  it  is  turned  up  to  make  the  countcr-punctui 
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The  edge  is  then  directed  forward,  and  the  incision  c 
pleted  by  steady  advance  and  withdrawal  of  the  knifi 
The  incision  is  represented  by  the  upper,  undutted  lino  i 
Fig.  176;  its  centre  should  lie  at  the  junction  of  the  com 
and  sclerotic.  The  little  bridge  of  conjunctiva  which  i 
mains  at  the  centre  of  the  incision  is  then  dividtsl  in  an 
manner  as  to  leave  a  conjunctival  flap  two  or  tliree  mHn 
metres  long  iidlicrent  by  its  biiae  to  ibc  conicu.      If  the  caMI 
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met  ia  larj^  nml  linnl,  it  miiy  bi>  u<lv-iHublc  lo  mo  ii  bixmilor 
kiiifi-.  und  mnke  tlie  points  iif  [lUiK'tiirc  ami  L'muiter-|iiitiL'Curc 
one  millitnclie  toner,  so  tliitt  it  will  not  be  ni-ce^stiry  to  ii»c 
a  scijDp  or  make  iniidi  pressure  on  ihe  eye  to  effect  the   I 
rcmovul  of  the  lens. 

Mmiy  auineoiis  prefer  to  make  tlie  iocision  vliollv  in  the 
cornea  iind  close  to  its  eilf;e,  on  the  ground  that  the  wound 
will  Ileal  more  promptly  and  kindly,  and  be  accompftnied  by 
less  risk  of  loss  of  the  vitreous  or  of  pro1u|isc  of  the  iris. 

The  object  of  tbe  iridectomy,  which  is  the  next  step  in 
the  operation,  is  the  neutralization  of  the  circular  fibi-os 
rather  than  the  removal  of  a  large  portion  of  the  iris, 
although  some  surgeons  counsel  the  latter  on  account  of  the 

f  eater  security  it  gives  agttinst  subseijuent  inflammation. 
be  iridectomy  forceps  are  introduced  closed,  and  opened 
slightly  when  the  point  reacbee  tbe  margin  of  the  pupil. 
The  margin  rises  between  the  branches,  is  seized,  with- 
drawn gently,  and  cut  off  wiih  scissors  close  to  the  forceps. 
If  this  ift  properly  done  the  angles  formed  by  ihe  erigw  of 
the  incision  and  the  margin  of  the  pupil  will  appear  in  the 
anterior  chamber  as  at  ^  and  B  in  Fig.  177.     Tin'  jmrlion 
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'  of  im  removed  should  extend  ipiite  to  its  ciliary  insertion    ' 
HO  that  there  may  be  none  to  engage  in  the  external  incision 
and  prevent  its  primary  union. 

The  capsule  is  next  freely  divided  by  two  succeasivo 
lacerations  made  with  tlie  cystotome.  Kuch  should  begin 
nt  the  lower  edge  of  the  pupil  and  extend  upward,  one 
along  the  inner,  the  other  along  the  outer  side,  to  the  upper 
border  of  tbe  lens,  where  it  has  been  exposed  by  tbe  iridec- 
tomy. This  upjier  border  should  also  be  torn  to  an  extent 
corri'spcindinj:  to  the  external  incision.  Tbia  mnnreuvre 
raxim  be  exefiiled  with  prcnl  deliciicy  and  ligbtncs.-;  of  tnucb, 


in  onliT  tliiit  tlie  k'lis  may  nut  be  .lis|,lm'etl  into  tlic  vr 
bum  or. 

Tiie  exciipe  of  Ihi-  lettx  in  ituleil  ijy  pressui't-  upon  tli 
nea  with  ttie  curette.  The  6xiilion  foree|«  iire  nppliwl  ill 
the  inner  oi-  outt^r  aide,  iiiul  the  cuvette  phkeetl  upon  llie 
hiwer  edge  of  the  cornea  iind  pressed  slightly  Imck' 
and  upward  so  as  to  cause  the  upper  edge  of  the  lens 
present  in  the  section :  the  pressure  must  then  he  mi 
ilirectly  backward,  in  oi'der  that  the  lens  may  bo  I'otiil 
around  its  transverse  axis  and  tilted  well  forward  inlu  the' 
incimon.  The  curette  is  then  pushed  slowly  upward  over 
the  surface  of  the  cornea  ho  as  to  follow  step  by  ftcp  tlu- 
delivery  of  the  lens.  Any  fragments  scraped  off  during  thft, 
passage  may  be  removed  by  jiastiing  tlie  curette  again  oi 
the  surface  of  the  cornea. 

If  the  vitreous  humor  happens  to  be  liquid  it  may 
as  sooTi  as  the  first  incision  is  rnaite.     In  such  u  ease  it 
hettt  to  excise  a  portion  of  the  iris  and  remove  the 
its  capsule  by  passing  n  scoop  behind  it  into  the  viti 
humor  and  liiling  it  out. 

Gai/et  and  Knapp't  Modifiratton. — Instead  of  lacerating 
t)ic  capsule  as  above  described  these  surgeons  incise  it  with 
a  knife-needle  along  the  line  of  the  corneal  incision.  This 
is  followed  in  the  great  majority  of  cases  by  an  unusually 
nneventfiil  healing  free  from  iritis  and  other  cx)m plications, 
but  leaves  the  pupillary  area  occupie'd  by  the  capsule  of  the 
lens.  In  oi-der  to  clear  the  pupil  tlie  capsule  is  subsequently 
(in  the  third  week  after  the  extraction,  or  later)  split  with 
the  knifc-needle,  which  pennancntly  frees  the  pupil  from 
both  the  anterior  and  posterior  capsules. 

Linear  Extrartion.  —  Mr.  Dixon  suggests'  r&iilinei 
extraction  as  a  more  suitable  name,  because  the  incisioQ 
the  coniea  is  a  straight  one,  in  contradistinction  to  that 
a  flap  extraction  which  also  fonus  a  line,  but  a  curve<l 
This  operation  is  a  modification  of  one  invented  by  Gil 
in  1811,  wliicli  had  fallen  into  entire  disuse  before  it^ 
troduction  by  Von  Graefe  in  185ri.  It  ia  designed  for 
removal  of  soft  cataracts  through  a  small  corneal  inelHit 
esjuxiiatly  the  cortical  cataract  of  individualK  between 
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»nd  tliirty  years  of  age.  tt  is  alwo  often  eniployeJ  with 
advantage  as  8U|>iik>menlary  to  the  needle  operation.  It  is 
perfunnpd  an  follows : 

A  straight,  vertical  ioctKion.  from  foai-  to  six  millimetres  . 
long,  is  nmde  on  the  outer  sirle  of  the  cornea,  about  two 
millimetres  within  itH  margin,  with  ii  straight  lance-shaped 
indectomy  knife,  which  is  passed  into  the  anterior  chamber  | 
parallel  to  the  surface  of  the  iris.  The  capsule  is  then  freely 
lacerated  with  the  cystotome,  and  the  escape  of  the  soft  lens 
facilitated  by  the  introduction  of  a  curette  into  the  wound, 
and  hy  making  gentle  pressure  on  the  inner  aide  of  the  eye 
with  the  finger.  If  portions  of  the  cortex  remain  behind 
thi>  iris  they  can  be  brought  into  the  anterior  chamber  by 
closing  the  lids  and  making  gentle  pressure  in  circular  lines 
upon  them.  If  the  iris  protrudes,  it  must  be  gently  replaced, 
or,  if  much  bruised,  excised. 

Scoop  Extraetion. — This  is  a  modification  of  linear  ex- 
traction, devised  by  Waldau  to  obviate  the  dangers  and  dif- 
ficulties occasioned  by  the  |}i-(»encc  in  the  ieUs  of  a  hard 
nucleus  of  greater  or  less  size.  As  the  principal  danger 
tiea  in  the  bruising  of  the  iris.  Von  Graefe  met  it  by  iridec- 
lomy,  which  afterward  suggested  to  Waldau  the  idea  of 
introducing  a  scoop  and  removing  the  lens  without  making 
any  pressure  upon  the  eyeball. 

The  instruments  required  are  a  bent  lance-shaped  irideo- 
lomy  knife  (Fig.  154),  iridectomy  forceps  and  scissors,  and 
a  thin,  flat,  slightly  concave  scuop.     Waldau's  scoop  resem- 

FlO.  178.  Fio.  179.  Flu.  180. 


bled  a  small   spoon.     Throe  diflbreni    kinds  are  shown   in 
Figs.  178,  179,  1^10. 

The   eye  speculum    and    fixation    forceps   having   been 
applied,  an  incision,  eight  or  nine  millimetres  long,  ia  made 
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iit  iliD  iipjicr  Iwi-der  of  tho  o 

nca  where  it  joins  the  sclcrotH 

TliL'  corrcsponiling  portion  of 
tlie  iris  is  removed,  and  the 
cajiaulc  freely  torn  with  the 
evHtotome,  as  hefore  de- 
scribed. 

The  scoo]i,  with  its  convex- 
ity backward,  is  then  intro- 
ducaJ,  and  carried  earofiiljy 
down  behind  the  lens,  until  ila 
extremity  haa  piiased  the  lower 
margin  of  the  latter,  and  en- 
gaged it  in  its  hook-like  end. 
It  is  then  witlidrawn,  care  being 
taken  not  to  press  the  lens 
against  the  iris  and  cornea.  If 
a  little  of  the  vitreous  humor 
escn])cs  at  the  same  time,  it 
must  be  snipped  off  and  a  com- 
press applied.  It  in  better  to 
remove  any  fragments  of  the 
lena  ihat  may  be  left  behind  by 
gently  rubbing  the  eyeball, 
rather  than  reintroducing  the 
scoop. 

Removal  bij  Siu-tion. — Laii- 
gier  suggeateii,  in  184T,  the 
removal  of  soft  cataracts  by  as- 
piration through  a  hollow  nee- 
cl!(\  Blanihet  modified  the 
methml  by  i^ubstituting  a  small 
canula  for  the  needle,  and  in- 
troducing it  through  an  incision 
in  the  comen,  but  the  opera- 
tion was  not  favorably  received 
until  after  it  had  been  again 
modified  hv  T.  IViilgin  Teale, 
Jr.,  in  18ljJ),  who  recommended 
it  as  a  substitute  for  pressure 
in  the  removal  of  the  harder 
portions  of  the  cataract  by  lin- 
ear extraction,  atid  as  sun  * 


OI'EBATIONS  FOB  THB  RELIEF  OF  CATARACT. 


291 


mentary  to  diaclseion.  The  mstmments  required  are  a 
brou<l  needle  and  a  suction  curette.  The  latter  (Fig.  181) 
is  described  by  Mr.  Tenle'  as  consisting  of  three  parts,  a 
curette,  handle,  and  suction  tube.  *'  The  curette  is  of  the 
size  of  the  onlinary  curette,  but  difTers  from  it  in  being 
roofed  in  to  within  one  tine  of  Its  extremity,  thu9  forming  a 
tube  flattened  on  its  upper  Hurface,  and  terminating,  aa  it 
were,  in  a  email  cup." 

The  anterior  capsule  is  first  ruptured  with  a  fine  needle 
])aaaed  through  the  cornea,  an4  then  an  opening  is  made 
with  a  broad  needle  in  the  cornea  through  which  tlie  curette 
is  passed  to  the  centre  of  the  pupil.  The  soft  matter  is  then 
withdrawn  by  suction. 

Soelberg  Wells'  says  this  operation  bos  been  employed  at 
the  Royal  London  Uphtbalmic  Hospital  with  groat  success, 
and  that  it  is  especially  indicated  in  coses  of  soft  cortical 
cataract.  If  the  cataract  is  somewhat  harder,  it  is  well  to 
break  it  up  with  the  needle  a,  few  days  before  attempting  to 
remove  it 

Removal  of  the  Len»  in  it»  Vaptule. — This  operation  is 
indicated  when  the  capsule  is  opai^ue,  and  whenever  the  eye 
is  exceptionally  irritable,  or  has  been  chronically  inflamed, 
so  that  the  accidental  retention  of  any  fragments  of  the  lens 
would  be  a  source  of  serious  danger.  When  successful, 
this  metbo<l  gives  very  fine  results,  but  \\»  risks  and  dangers 
arc  so  great  that  it  is  seldom  employeil.  Originally  intro- 
duced  by  Richter  and  Beer,  it  was  revived  by  Sperino, 
Pagenstecher,  and  Wecker,  The  former  employetl  the 
ordinary  flap  operation  without  laceration  of  the  capsule. 
PagenBtecher  made  a  large  flap  in  the  sclerotic  together 
with  iridectomy.  Wecker's  method  was  nearly  identical, 
the  incision  being  made  at  the  sclero-comeal  junction. 

Paffentteeh'Tx  MHhod. — -The  patient  having  been  thor- 
oughly aniesthctized,  a  large  flap  is  made,  usually  down- 
wai'd,  with  a  lleer's  knife,  a  small  bridge  of  conjunctiva 
being  left  tempomrily  at  its  a]>ex.  Iridectomy  is  then  per- 
formol  in  the  outer  lower  ijiiadrikiil.  and  the  conjunctival 
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bridge  divided  willi  blunt-poiiiled  scissors.  Any  posterior 
synecliife  that  may  exist  are  torn  through  witli  a  fine  silver 
}iook,  and  tlien  the  lens  removed  in  its  capsule  by  slight 
pressure  upon  the  eyeball.  If  the  hyaloid  membrane  should 
be  ruptured  and  the  vitreous  escape,  tlie  lena  must  be  re- 
moved with  the  aid  of  a  small  scoop  passed  in  behind  t 
lower  edge. 

Secondary  Cataract. — Secondary  cataracts  vary  mudl  I 
thickness  and  opacity.  They  may  be  produced  by  portii 
of  the  lens  left  behind  and  becoming  entangled  in  the  o 
sole,  by  the  deposit  of  lymph  upon  the  latter,  or  fey  I  _ 
proliferation  of  the  intracapsular  cells.  No  operation  for 
secondary  cataract  should  be  jtcrfoniied,  until,  at  leant, 
three  or  four  months  after  tlie  removal  of  the  primary  cata- 
ract; and  if  the  pupil  has  become  conlracted,  or  if  very 
extensive  posterior  synechiie  have  formed,  a  preliminary 
iridectomy  should  be  made.  Formerly  the  plan  was  to 
remove  the  opaque  and  thickened  membrane  entirely  from 
the  eye,  hut  it  has  proved  very  timch  safer  and  equally 
elEcRcious  to  make  a  small  opening  inibe  membrane  with  a 
needle. 

AnicBthesia  is  hardly  necessary.  The  eye  speculum  and 
fixation  foi-ceps  having  been  applied,  Bowman's  fine  needle 
(Fig.  Ifi")  is  passed  through  the  cornea  near  its  margin,  and 
an  effort  made  to  tear  a  hole  with  it  in  the  centre  of  the 
membrane  or  at  the  part  which  is  thinnest  and  least  opaque. 

If  the  membrane  yields  before  the  needle,  or  if  it  is  too 
tough  to  be  torn,  Mr.  Bowman's  device  of  a  second  needle 
must  be  employe<l.  This  is  to  be  passed  through  the  cornea 
on  the  side  opfmsite  to  that  occupied  by  the  first  needle, 
and  then  the  operator,  transfixing  and  steadying  the  mem- 
brane with  one  needle,  tears  it  with  the  other.  If  an.*,, 
portion  of  the  iria  should  happen  to  be  bruised  or  tonif  J 
must  be  excised  through  a  linear  excision. 

Dr.  Agnew  parses  a  needle   through  the  centre  of  .1 
luemhroue,  thus  steadying  both  it  and  the  eye.     He  1^ 
makes  a  linear  incision  on  the  temporal  side  of  the  ou 
tlirough  which  he  pusses  :i  xniull  sharp-pointed  hook, 
point  uf  which  Lf  po^ed  into  the  same  opi'uing  in  the  raek 
brane  as  the  neeillo.      He  nrxl  teiirs  the  nioidbrane,  roliiS 
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U[i  iiboufc  the  hook,  anil  oither  drowa  it  out  altogether  or,  if  | 
this  (.-aritiot  he  done,  tearH  it  widely  open. 


OPERATION  TO  CORRECT  STRABISMUS — STRABOTOMY. 

The  tendon  of  the   internal   rectus   is   attached  to  the 
sclerotic  at  a  distance  of  five  millimetreH  from  the  border  ' 
of  the  cornea,  that  of  the  external  rectus  at  a  distance  of  ' 
seven  millimetres.     Each   tendon  is  seven  or  eight   milli- 
metres broad  and  is  contained  in  a  firm  eheatli  resembling 
a  glove  finger,  a  prolongation  or  depression  of  the  capsule 
of  Tenon  at  the  point  vfhere  it  is  traversed  by  the  tendon 
ibout  midway  between  the  anterior  margin  of  the  orbit  and 
the  poaterior  pole  of  the  eyeball.     The  capsule  of  Tenon  ia 
a  reflection  of  the  periosteum  of  the  orbit  from  the  anterior 
margin  of  the  latter  to  the  transverse  meridian  of  the  eye- 
ball and  thence  backward  to  nnd  along  the  optic  nerve,  thuB 
constituting  a  diaphragm  which  divides  the  orbit   into  an 
anterior  and  a  posterior  logo,  the  former  of  which  contains 
the   eyeball    (received   into   &  cup-like  depression   of  the  i 
diaphragm),  the  latter  the  muscles  and  optic  nerve.     The  | 
capsule  sends  a  prolongiition,  not  only  anteriorly  along  the  | 
tendons,  but  also   posteriorly  along   the  muscles,  and  the 
union  between  the  muscle  and  sheath  is  so  firm  that  even 
after  division  of  the  tendon  the  muscle  can  move  the  eye-   I 
ball  by  acting  through  the  attachments  of  the  capsule.     If 
the  body  of  the  muscle  itself  is  di\'ided  in  the  posterior  loge, 
its  influence  upon  the  movements  of  the  eyeball  is  entirely 
lost.     This  is  the  chief  point  to  be  borne  in  mind  in  per- 
forming atrubotomy,  the  tendon  mu!it  be  divided,  not  the 
muscle,  and  the  amount  of  deviation  of  the  eye  t«  be  over- 
come is  the  measure  of  the  extent  to  which  the  at]j°'''i''S 
tissues  must  be  divided. 

Thf  Opi^iition  for  Division  of  the  Internal  Rictuit  will  | 

alone  be  described,  tltat  bcinj;  the  one  commonly  retiuired.  | 
The  special  instruments  required  arc:  fine-toothed  forceps 

(Fig.  1S2),  blunt  hook  (Fig.  18^^),  and  blunt-pointed  scissora,  j 

stniiglit  or  curveil  on  the  flat.  ] 

A  small  but  deep  fold  of  conjunctiva  and  subconjunctival  a 

tissue   is   seized  with    the   toothed   forceps  just  above  the  j 
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lower  extremity  of  the  line  of  insertion  of  the  teniloD  of  i 
internal  rectus,  that  is  two  milUmetres  l)elow  a  point  i 
the  equator  of  the  eyeball  five  millimetrt*  beyond  the  iniH 
margin  of  the  cornea,  and  divided  with  the  sci8sorG  m 
below  the  forceps ;  additional  snips  are  made  with  the  sdi 
sore  within  this  opening  until  the  tendon  or  the  sclerotic  I 
exposed.  The  surgeon  tlicn  passes  tlie  point  of  the  i 
botomy  hook,  which  should  be  somewhat  bulbous,  throui 
the  opening  to  the  lower  border  of  the  tendon,  and,  keepinj 
the  point  and  side  of  the  hook  constantly  upon  tlie  sclcroUf 
sweeps  it  at  first  backward,  and  then  upward  and  forwal 


a^ 


around  the.  insertion.  When  this  munauvre  is  pro| 
executed,  the  point  of  the  hook  «tn  be  seen  under  the 
junctiva  above  the  upper  border  of  the  tendon,  while 
course  is  hidden  by  the  latter  and  prevenled  from  being 
drawn  forward  to  the  margin  of  tlie  cornea.  If  the  whole 
of  the  hook  can  be  seen  under  the  conjunctiva,  it 
under  the  tendon,  and  the  sweep  must  be  repeated, 
the  tendon  has  been  secured,  the  conjunctiva  may  be  pi 
back  over  its  point,  and  the  tendon  divided  with  sclesors 
to  its  insertion,  beginnin>;  at  its  upper  border ;  or,  tlie 
junctiva  being  left  in  place,  the  scissors  may  b<.^  pi 
along  the  hook  as  a  guide,  one  blade  below  tlie  i«^idon, 
other  between  it  and  the  conjunctiva,  and  the  tendon  di' 
with  rejieated  snips. 

After  ihe  tendon  has  been  completely  cut  through, 
hook  should  be  swept  upward  and  downwai-d  to  nscert 
it'  the  lateral  esiiansioiw  of  the  tendon  Ijhvp  been  dlvidi 
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for  the  peiniftence  of  even  a  few  of  them  might  be  suBicient  | 
to  prevent  the  success  of  the  opei-ation. 

If  it  is  feareti  that  too  great  an  effect  haa  been  produced, 
a  deep  suture  may  be  paased  through  the  tendon  and  the 
conjunctiva  on  the  side  lowarJ  the  cornea  so  as  to  limit  ihe 
amount  of  retraction.  The  accommodative  movements  of 
the  eye  should  be  tested  immediately  after  the  openvlion, 
and  if  there  is  the  slightest  tendency  to  divergence  when 
the  object  is  six  or  eight  inches  distant  from  the  eye  a  suture 
should  be  inserted. 

In  the  Bfibconjunctival  method  the  incision  in  the  con- 
junctiva is  made  below  the  insertion  of  the  tendon  on  a  line 
with  the  lower  border  of  the  cornea,  and  the  conjunctiva  is 
not  pressed  away  from  the  anterior  surface  of  the  tendon 
after  the  book  has  been  passed  under  the  latter. 

If  the  siiuint  excectls  five  or  six  millimetres,  as  eetimated 
by  the  method  shown  in  Fig,  184,  both  eyes  should  be  opo- 


Pio.  1S4. 


Fill,  185. 


rated  ujion,  the  insertion  of  the  internal  rectus  being  set 
back  in  each  case.  Thus,  if  the  degree  of  squint  repre- 
sented in  Fig.  185  were  corrected  by  setting  back  the 
ten^n  of  the  internal  rectus  from  0  to  D,  the  muscle 
could  only  work  at  a  great  disadvantagi-  as  compared  with 
the  internal  rectus  of  the  other  side,  and  the  result  would 
be  the  appearimcc  of  divergent  squint  whenever  the  attempt 
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was  made  to  look  at  an  object  near  the  eye,  beeanse  i 
muscle  could  not  turn  the  eye  far  enoiigli  Invard.  ~ 
condition  must  therefore  be  tUvided  between  the  two  eytt 
the  internal  rectus  on  one  side  being  set  back  to  E,  on  t' 
other  side  to  E". 

Secondary  Strabtsmua  fotloioini/  Tenottrmy  of  the  oppo- 
nent is  treated  by  advancing  the  insertion  of  the  tendon  of 
the  latter  {Prorraphy).  Thus,  supposing  divergent  squint 
to  have  followed  division  of  t)ie  internal  rectus,  an  incision 
half  an  inch  long  is  made  in  the  conjunctiva  in  the  line  of 
the  horizontal  diameter  of  the  cornea,  and  the  conjunctiva 
and  subconjunctival  tissue  di^ssected  up  as  far  back  as  to 
the  caruncle.  A  hook  is  then  passed  around  the  insertion 
of  the  internal  rectus,  and  the  tendon  divided  as  before; 
a  suture  ia  passed  through  it,  and  it  is  drawn  toward,  and 
fastened  to,  the  strip  of  conjunctiva  adjoining  the 
border  of  the  cornea.  The  tendon  of  the  external  rectus 
must  then  be  divided  according  to  the  fuleS  I^d  down  for 
division  of  the  internal  rectus,  remembering  that  its  attach* 
meat  to  the  sclerotic  is  distant  seven  millimetres  from  the: 
edge  of  the  cornea. 


ENUCLEATION  OF  THE  EYEBALL. 

As  the  globe  of  the  eye  lies  s'imcwhat  nearer  the  inner 
than  the  outer  side  of  the  orbit,  it  will  be  found  easier  to 
approach  it  from  the  latter  quarter.  Tillaux'  divides  the 
conjunctiva  and  subconjunctival  iascia  with  curved  scissors 
along  the  attachment  of  the  external  rectus,  dividi.'S  the 
tendon  of  that  muscle,  carries  the  scissors  backward  through 
the  incisiiiu,  their  concavity  turned  toward  the  ^f^c,  and 
cuts  the  optic  nerve  close  to  the  eyeball.  He  then  seizes 
the  posterior  pole  of  the  globe  with  pronged  forceps,  draws 
it  out  through  the  conjunctival  incision,  and  divides  the  re- 
maining conjunctival  attachments  and  tendons  close  to  the 
sol  erotic. 

Other  surgeons  prefer  to  seek  and  divi'Ie  rach  tendon  in 
turn  before  cutting  the  optic  nevvc. 

'  Annl.imioTuiKigmiibiquc,  [>.  \:m. 
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Extirpation  of  thf  Entirr  Cmtten($  nf  Ike  Orbit. — In  order 
to  gain  mlditiuual  room,  it  is  well  first  to  divide  tlie  I'xteniul 
commissure  of  tLe  Hds.  A  bistoury  is  then  i-ntercd  at  tliu 
inner  angle,  carried  well  hack  toward  the  apex  of  the  orbit, 
and  swept  along  the  floor  to  the  outer  angle,  then  reintro- 
duced at  the  inner  an^le,  and  carried  along  tlie  roof  of  the 
orbit  to  the  outer  angle.  Tlie  muscles  and  optic  nerve, 
which  still  remain  attached  to  the  eye  and  apex  of  the  orbit, 
are  finally  divided  with  curvefl  scissors  introduced  from  the 
outer  side. 

Hemonhage  should  ho  anisttd  by  packing  the  cavity  w  itli 
luitiscptic  gauze. 


OPERATIONS  tlPO!)  TUK  LAfHRVMAI,  APPARATUr*. 


Extirpation  of  the  Lackryrnal  Gland  (Fig.  180). — The! 
principal  portion  of  the  lachrymal  gland  lies  just  behind  tb»9 


I 


junction  of  the  upper  and  outer  margins  of  the  orbit,  onveU4 
oped  in  a  fibrous  capsule  formed  by  a  reflection  of  the  peri- 
osteum or  capsule  of  Tenon.     The  "aecessory"  portion,  to-  I 
getbcr  with  the  duets,  oecupic'  the  adjoining  eyelid,  and  is  1 

(■om|Hisod  of  isolated  jrraiiuhititins  of  ^ilanduhir  liKsue,  which,  i 


298 


Ol'KRATlONS   UPO.V    THE    EYE. 
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if  lefl  behind  after  removal  of  tbe  m^  portion,  may  c 
tinue  to  secrete  tears  and  discbarge  them  into  the  wouni^ 
thus  causing  abscesses  and  fistulse. 

Tillanx'  has  pointed  out  tbat  tbe  existence  of  the  Gbroos 
capsule  rendere  it  possible  to  enucleate  tlie  gland  witbout 
opening  the  posterior  loge  of  the  orbit,  a  defect  in  the  oldor_ 
methods  which  included  division  of  tho  external  coinmissun 
Make  an  incision  one  inch  in  length  along  the  upper  t 
outer  portion  of  tlie  bony  margin  of  ihe  orbit,  Carr_ 
this  incision  tlirough  all  the  soft  parts,  including  the  perios^ 
teum,  down  to  the  bone ;  separate  the  periosteum  from  tbe 
bone  at  tbe  under  side  of  the  incision,  and  depress  it.  Th« 
gland  can  then  be  distinctly  seen  through  the  thin  layer  o 
periosteum  which  si-pamtes  it  from  the  roof  of  tbe  orbit,  am 
can  be  removed  with  great  ease  after  the  latter  has  been  ton 
through. 

Lachrymal  Sac,  Duct,  and  CanalicuH. — The  lower  cam 
liculus  passes  downward  from  the  piinctum  for  two  millj 
metres,  then  turns  at  a  right  angle,  and  pusses  horiEontally 
inward  to  the  lachrymal  sac,  a  distance  of  about  five  milli- 
metres; the  upper  canaliculus  passes  at  first  upward  for  two 
millimetres,  and  then  downward  and  inward  to  the  sac.  This 
sharp  turn  in  the  course  of   the  canaliculus,  which  ta  i 
obstacle  to  catheterization,  can  be  temporarily  removed  by  | 
drawing  the   border  of  the   lid  outward.     Ihe   lachrymu  i 
aac  lies  just  behind  the  tendo  oculi,  and  receives  the  cana- 
liculi  by  a  common  duct  two  or  three  millimetres  below  its 
upper  extremity,  their  relations  thus  resembling  those  of  the 
ilium  and  ciecura,  a  resemblance  which  is  increased  by  the 
presence  of  a  valve  at  the  opening  of  the  duct  into  the  sao..  J 
This  valve,  described  by  Huschka,  is  thought  to  prevent  thwfl 
reflux  of  the  contents  of  the  sac  into  the  canaliculi.     Thdll 
direction  of  the  sac  is  downwftnl  and  backward  at  an  anri^l 
of  4.')° ;  it  occupies  tbe  lachrymal  groove,  which  is  bountMAl 
anteriorly  by  a  ridge  on  tbe  nasal  process  of  the  snperiora 
maxillary  bone  at  tbe  inner  angle  of  tbe  orbit,  and  is  crosBetl'l 
by  the  tendo  oculi  just  at  the  junction  of  its  upper  imd'jl 
middle  tliinls.     Tbe  nasal  duct  is  the  direct  continuation  tSm 
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tlie  sac,  ami  pjKwos  ilowiiwanl, 
backward,  aiirl  outward;  tin.' 
combined  lengtli  of  the  duct 
and  sac  is  about  one  incli. 

It  may  bocomt'  necessary  to 
slit  up  thif  cantUcaltii  in  onier 
to  correct  a  malposition  of  the 
punctum,  or  to  facilitate  cathe- 
terization of  the  sac  and  nasal 
doct.  This  little  operation  is  ■«.,„ 
befit  performed  as  follows  (right 
eye,  lower  lid):  The  surgeon 
stands  behind  the  patient,  who 
is  recumbent,  and  introduces  a 
fine  grooved  director  (Fig.  187) 
vertically  tbrougb  the  punctum 
for  a  distunceof  two  millimetres. 
Then  drawing  the  border  of  the 
lid  outwanl  and  somewhat  down- 
vard  with  the  forefinger  of  I  lis 
lefl  hand,  he  passes  the  director 
horizontAlly,  with  its  groove  up- 
ward, along  the  canaliculus  to 
the  inner  side  of  the  sac.  Then, 
shifting  the  director  to  the  left 
hand,  be  engages  u  si iarp< pointed 
knife  in  the  groove,  and  slits  up 
the  canaliculus  throughout  its 
entire  length. 

Bowman's  probe-pointed  ca- 
naliculus knife  (Fig.  ISS)  may 
bo  substituted  for  the  director 
and  knife.  It  should  be  very 
narrow,  and  its  probe  point  very 
small. 

When  one  punctum  has  been 
entirely  obliterated,  a  plan  sug- 
gested by  Mr.  Streatfeild  may 
bo  employed.  He  divides  the 
other  canaliculus,  passes  a  &ne 
director,  suitably  bent,  through    " 
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the  wound  into  tlie  'ilil iterated  eaiialiciiliis  and  cuts  dow 
upon  it. 

If  tlie   divided    lower  canaliculus  remains  everted, 
Critcbett  advises  tliat  the  posterior  lip  of  the  incision  be  Ct|d 
off  with  scissors,  "effecting  the  trehle  object  of  draning  ll 
canal  further  inward,  of  fomiing  a  reservoir  into  which  t' 
tears  may  run,  and  of  preveoting  reunion  of  the  partfl," 


Puncture  of  the  Sar  (Fig.  189).— The  three  guides  « 
the  tendo  oculi,  the  anU^ior  margin  of  the  lachrymal  grooTt^v 


and  the  direction  of  th^  sac.     While  an  assistant  draws  ti 
external  commissure  outward,  so  ae  to  make  the  tendo  o 
tense  and  plainly  visible,  the  surgeon  places  his  left  fore^  ' 
finger  H|K>n  the  inner  and  lower  margin  of  the  orbit,  so  as  to 
have  iho  bony  edge  between   the  nail  and  the  pulp  of  the 
finger,  and  holding  the  knife  in  the  direction  of  the  canal, 
that  is,  nearly  parallel  to  the  median  plane,  and  at  an  angle 
of  45°  with  the  horizon,  he  passes   it  along  his  finger-nail 
into  the  sac  Just  below  the  tendon.     It  is  important  to  mark 
tlie  position  of  the  anterior   margin  of  the  canal,  so  aa  to 
avoid  the  not  infrequent   mistake  of  passing  the  knife  ea  ~ 
tirely  outside  "f  the  orbit  between  the  stift  parts  of  the  fM 
and  the  bone. 
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Stricture  nf  the  Natal  Duct.     Divmon. — Dr.  Stilling, 
of  Caiwel,  proposes  to  treat  stricture  of  the  iiaaai  duct  by  ^ 
iiiti^nial  division.     l[e  divides  tbo  canal icuIuH,  und   aacer*  I 


tains  the  seat  of  the  stricture  ^'ith  a  prolic,  paascx  his  knife  J 
(Fig.  190)  through  it,  and  divitios  it  in  ttiree  or  four  | 
directions. 


CHAPTER  II. 

OPERATIONS  UPON  THE  EAR  AND  ITS  API'ENDAHGd. 

OCCLUSION  OP  KXTERXAL  ADDITORY  CANAL.  I 

CONOBNITAL  occlusion  of  the  external  ineatua  is  usually 
associaleil  with  absence  or  defective  development  of  the 
other  portions  of  the  auditor;  apparatus.  Before  operating 
upon  such  an  occlusion,  therefore,  the  hearing  power  sliould 
be  tested,  and  the  permeability  or  impermeability  of  the 
bony  portion  of  the  canal  determined  by  puncture  with  a  . 
needle. 

If  the  occlusion  consists  of  a  simple  membi'anous  diar  1 
phragm  it  should  be  divided  crucially,  and  the  flaps  excised.  I 
For  deeper  and  more  extensive  ohxtructious  cautorizatiOD  \ 
with  nitrate  of  silver  is  to  be  preferred. 


1NTIUIDI;CTH)N  OF  SPEl'PLUM  (B00.-<a). 

The  upper  portion  of  the  auricle  ia  graspi'd  between  the^ 
ring  and  middle  fingers  of  the  left  hand  and  drawn  gently 
upward  and  backward.     Into  the  canal   thus  straightened  I 
the  speculum  is  introduced  with  the  right  hand,  and  then 
held  in  place  with  the  thumb  and  forefinger  of  the  left,  the 
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hand  being  sUwlietl  liy  resting  its  ulnar  bnrder  !i.gitin<rt  the 
patient's  heail.  Ooniplcte  control  of  the  speculum  is  thus 
obtained,  an<l  it  i^n  be  easily  moved  about  so  as  to  bring 
every  part  of  the  tympanum  and  uinal  into  view.  Ligtit 
should  be  thrown  into  it  from  a  coDcave  miiTor  poi'fonitetl 
in  tile  centre  and  having  a  focal  distance  of  six  inches. 


PARACENTKSIS  OF  THE  MBMBUANA  TVMPANI  (rOOSa).' 


teti        I 


Tliis  should  be  performed  while  the  head  of  the  patient 
is  well  supported  and  a  good  light  is  thrown  upon  the.mem- 
hnine  by  a  mirror  attached  to  a  forehead  band.  A  cataract 
needle  is  the  instmment  usually  employed,  and  the  opening 
should  be  made  in  the  posterior  inferior  quadrant  of  the 
membrane. 

Tillaux*  calls  attenlion  to  tlie  fact  that  all  the  im|w)rtant 
elements  of  the  membrane  occupy  its  upper  half,  and  that 
an  incision  or  rupture  near  the  handle  of  the  hammer  may 

f've  rise  to  troublesome  and  even  dangerous  hemorrhage^ 
he  lower  half  in  less  vascular  and  less  sensitive. 
If  it  is  desired  to  maintain  the  opening  for  several  ikji 
a  crucial  incision  may  be  mndc,  or  a  triangular  Sap  excis)'' 
but,  as  a  rule,  even  these  incisions  heal  very  quickly. 


When  the  periosteum  of  the  mastoid  process  hi 
inflamed  by  propagation  of  an  inflamraator)'  pi-oeess  either 
from  the  periosteum  of  the  auditory  canal  with  which  it  is 
continuous,  or  from  the  cavity  of  the  tympanum  through 
the  mastoid  cells,  an  early  and  free  incision  down  to  tne 
bone  will  give  great  relief  and  diminish  the  danger  of.  in- 
tracranial complications.  The  incision  should  begin  a  little 
above  the  apex  of  the  mastoid  process.  an<l  be  carrieil  up- 
ward for  an  inch  or  an  inc-h  and  a  half  parallel  to  tlie  at- 
tachment of  the  ear  and  about  half  an  inch  from  it.     The 
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posterior  auricular  artery  lie*  in  the  groove  between  the  ear 
anil  tliL-  inastoid  process,  and  will  not  Lie  encouutered :  it« 
pDBterior  braticfa,  however,  tiie  course  of  whieli  is  uncertain, 
will  pnibubly  be  dividi-d  and  may  give  rise  to  troublesome 
hemorrhage.  Tlic  artery  is  so  adherent  t<i  the  skin  tliat  it 
cannot  be  readily  tied  or  twisted.  If  ordinary  pressure 
ducB  not  suffice,  self- retaining  forceps  i^houbl  be  applietl  to 
the  bleeding  point,  and  left  tu  place  for  twenty-four  hour!*. 

Tbe  chisel,  which  sJiould  be  only  unc-eighth  inch  wide, 
should  be  applied  close  behind  the  insertion  of  the  auricle  on 
n  level  with  the  upper  wall  of  the  meatus,  at  a  shallow  de- 
pression, known  as  Desarenne's  pit,  siid  the  cutting  i^hould 
he  done  irjHard  and  forward,  parallel  to  the  meatus.  The 
proxiniilv  of  the  lateral  sinus  niu.'^t  be  borne  in  mind. 


CATHETEK1KAT10S  OF  THE  BUSTAClllAS  TUBE. 

The  Eustachian  tube  is  from  one  and  a  half  to  two  inches 
long,  its  course  is  from  the  jiharjnx  upward,  backward,  and 
outward.  Its  pharyngeal  orifice  is  oval  and  well  marked 
except  on  the  lower  border,  anil  is  situated  just  above  the 
ba^  of  the  soft  palate.  Bebiud  the  oriGce,  between  it  and 
tbe  posterior  wall  of  the  pharynx,  is  a  depression  (Rosen- 
tniiller's  fossette)  in  which  the  beak  of  the  catheter,  if 
carried  too  fiir  back,  may  lodge  and  give  the  Hame  sensa- 
tion to  the  surgeon's  hand  as  if  it  were  engaged  in  the  tube. 
Of  the  two  mistakes  most  fretpienlly  made  in  performing 
catheterization,  one  is  to  pass  the  beak  of  the  instrument 
between  the  middle  and  inferior  turbinated  bones  instead  of 
along  the  floor  of  tbe  na;»il  fossa,  and  tbe  other  is  to  mistake 

'  Rosenmiiller  8  fosaette  for  the  orifice.  According  to  Roosa,' 
the   first  mistake  is  best  avoided   by  dmwing   down    the 

■  patients  upper  lip  with  the  left  liand,  and  entering  the 
catheter  while  it  iM  held  in  an  almost  vertical  position,  ita 
concavity  ilirected  toward  the  median  line.  After  the 
beak  has  fairly  entered  the  mentus  the  stem  of  the  catJieter 
is  Kradually  raised  t"  the  lioriKontjil  position  and  pa^^sed 
backward.  it«  beak  resting  on  the  floor  of  tbe  meatus  close 
to  the  septum,  its  convexity  upward. 

'   ItiseaiUfl  i>l'  llio  Kiir,  ti.  '.i4, 
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Tilluux'  i;iviw  the  following  directions  for  finding  t 
orifice:  1st.  Cany  the  catheter  directly  backward,  it»<  ct 
cavity  downward,  until  it  louchee  the  posterior  wall  of  tl 
pharynx.  2d.  Withdraw  it  until  the  beak  rests  again  up< 
the  hard  palate.  3d.  Carry  the  catheter  again  very  gentt 
backwanl,  and  feel  with  its  beak  for  the  posterior  bonier  of 
the  palatine  aponeurosis,  the  firm  fibrous  continuation  of  the 
palatal  bone.  This  aponeurosis  feels  as  hard  as  bone,  and 
its  posterior  border  can  bo  eaaily  recognized  by  the  Eoflucss  , 
of  the  adjoining  tissues.  4th.  Rotate  the  beak  of  i 
catheter  outward  and  upwai-d,  and  it  will  enter  the  Eusti 
chian  tube. 


CHAPTER  III. 

OPERATIONS  UPON  TUE  MOUTH  AND  PIIAUYNS. 
BXl'JSION  OF  THE  TONSILS  (AMYODAI.oTOMY). 

The  tonsils  maybe  excisotl with  a  knife  and  vuiselluiu, 0 
with  a  specially  contrived  instrument,  the  tonsilotome  ( 
guillotine, 

Anicsthesia  is  not  rei|uired.  If  the  patient  ia  young  o 
nervous  it  is  well  to  put  a  large  piece  of  cork  between  l' 


\C^^ 


jaws  on  each  side  to  prevent  the  mouth  from  being  closed. 
The  tonsilotome  (Fig.  191)  is  composed  of  two  rings  and  a 
fork   mounted   upon   stems    so  orrangcil  that  they  can  bft^ 
worked  with  the  thumb  and  fingers  of  one  hand.     The  t 
rings  slide  flatwise  n|>on  each  other,  and  the  inner 

'  Annloiiilo  To|Kit:ra[ihi[]iie,  ji.  MO. 
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ine  is  sharp,  so  tliat  when  di-awii  acro»8  the  other  it  di^idcH 

inytbing   lyinp   within   it.      Tlio    fork    is   thrust   f{)rwarii 

ftcross  Uie  ring  and  drawn  uwuy  verlicallj-  from  it  by  the 

same  movement  which  draws  one  ring  across  the  other.  The 

rin^  having  hcon  plai-wl  over  the  tonsil,  the  hook  is  driven 

inli)  the  latter  by  a  quick  movement  of  the  thumb  and  finger 

and  draws  it  furtlier  into  the  ring,  Iiolding  it  tense  a?  the 

other  hhide  cuts  across  its  base.     The  pain  is  very  slight. 

If  the  tonsilotome  cannot  be  used  tbe  tonsil  must  be  seized 

I   with  pronged  forceps,  and  excised   between  them  and  the 

1  pillars  with  a  probe-pointed  knife,  the  posterior  portion  of 

the  blaile  being  guarded  with  dijwrliyhin   plaster  so  as  to 

avoid  injury  to  the  tongue. 


At  the  conclusion  of  his  historical  aecoiiot  of  this  opera- 
tion YemeulL*  states  that  it  has  been  invented  four  different 
times.  The  earliest  record  of  the  operation  is  found  in  a 
French  book  published  in  1766,^  in  which  it  is  said  that  a 
I  dentist,  named  Lemonnier,  closed  a  fissure  of  both  hard  and 
soft  palates  by  freshening  its  edges  with  a  knife  and  bringing 
them  bigether  with  suturex.  Ilo  also  closed  perforationa  of 
the  hanl  palate  by  exciting  supjiunttiou  of  their  biirders. 

In  1799  Enslache.  u  j^ysician  of  Beziers,  proposed  to 
reunite  by  sutures  the  edges  of  an  incision  which  he  had 
made  the  day  before  in  the  sfift  palate  of  a  patient  for  the 
purpoae  of  removing  a  pharyngeal  polyp.  The  patient  re- 
fused the  operation.  Four  years  later,  in  1H03,  Euataehe 
sent  to  the  Acadumie  Boyale  de  Chirurgie  at  Paris  a  remark- 
able paper  Ujjon  congenital  fissures  in  the  soft  [mlate,  and 
asketi  the  Society's  approval  of  the  operation  by  winch  he 
L  proposi-d  to  close  them.      The  approval  was  withheld,  and 

thur«  IS  DO  record  of  any  further  steps  hn\'ing  been  taken. 
I       In  December,  IHlti,  Von  Graefe  said,  before  the  Medico- 
I  Chinirgical  Society  of  Berlin,  that,  atU'r  many  unsuecessfiil 
r  BU«mpts  to  dove  fissuri'x  of  the  soft  pnlate,  he  lutd  at  last 


succoeded  by  drawing  the  edges  together  with  sutures  aft) 
frmheniiig  them  hy  applying  inuriiUic  at-id  and  the  tinctni 
of  cantharides.     This  remark  was  reported  in  ihe  proeeod- 
ings  of  the  Society  in  Hufefand's  Journal,  January,  1817. 
Between  1816  and  1S20  Von  Graefe  repeated  the  operation 
three  times,  each  time  without  success. 

In  1819,  RouK,  apparently  in  entire  ignorance  of  Von 
Graefe's  attempt,  closed  a  fissure  by  paring  the  edges  and 
applying   sutures.     The  case  at  once  became  veiy  widely 
known,  and  had  much  influeuce  in  popularizing  the  opeTip*J 
tion.  I 

Wlieu  the  extent  of  the  lesion  which  staphjloraphy  ift 
designed  to  repair  is  considered,  the  operation  seems  to  be 
very  simple.  It  is  only  nwitssary  t«  freshen  the  edges  of 
the  gap  and  draw  them  together  with  sutures.  Practicnlly, 
however,  the  operation  is  a  difficult  one ;  the  parts  lie  at  a 
considerable  distance  from  the  surfaee,  the  manipnlations 
are  constantly  interfered  with  by  involuntary  movements 
of  deglutition,  the  flow  of  blood  increases  the  obscuritv, 
and  the  practical  difficulties  in  the  way  of  placing  tfie 
sutures  are  great.  Finally,  unless  some  of  the  muscles  of 
the  palate  are  divided,  the  tension  exerted  by  them  upon 
the  sutures  is  sufficient  to  prevent  union. 

A  great  variety  of  methoils  have  been  suggested  to  over- 
come these  difficulties.  Mr.  T.  Smith  diminished  the  first 
by  the  invention  of  a  gag  (Fig.  1^*2),  designed  to  hold  tlie 
jaws  apart  during  the  operation.  Prof.  Van  Buren  pre- 
vented the  passage  of  blood  into  the  trachea  during  the 
employment  of  ana»ithesia  by  placing  the  patient  ao  that 
the  head  shouhl  hang  down  over  the  end  of  the  table,  andj 
the  blood  escape  through  the  nose.  The  same  ileviee  \ 
been  recently  employed  by  Tr^lat. 

Sir  William  Ferguason  relieved  the  tension  by  lUvitli 
the  levator  palati  on  each  side.  He  did  tliis  by  passiuf 
knife,  bent  at  a  right  angle,  through  the  cleft  and  dividi 
tlie  muscle  from  behind  forward,  without  touching  the 
COMB  membrane  on  the  anterior  fece  of  the  palate, 
incision  should  be  perpendicular  to  the  centre  of  a  I 
joining  the  hamular  prot^esB  and  the  orifice  of  the  Eai 
chian  tube.  The  former  caik  be  i-eadity  felt  just  behind  ti 
last  upper  molar  tooth,  the  latt«r  can  usually  be  » 
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the  cleft  in  tho  palate.     He  also  r€Comti)ende<l  division 
t\ui  [>uluti>-pharyngL'iis  mnscle. 

Sfdillot'  divided  the  muscle  from  befure  batkwanl.     Ha  I 
di-ew  the  veium  downward  and  inward  with  pronged  forceps,  j 


iind  mmle  an  incision  downwani  and  outward  about  one  I 
centiniL'trf  above  and  on  the  outer  aide  of  the  base  of  the 
uvula,  and  just  behind  and  on  the  inner  side  of  the  laat 
upper  molar,  crossing  the  levator  palati  at  right  angles 
{Fig.  194).  A  length  of  one  centimetre  is  usually  suffi- 
eient,  but  It  must  be  increased  if  the  muscular  contractions 
pcreist.  The  relaxation  of  the  parts  produced  by  these  in- 
cisions is  shown  hy  a  comparison  of  Figs.  193  and  195. 
Unless  the  incisions  arc  exceptionally  large  their  sides  re- 
main in  contact ;  in  any  case  they  promptly  reunite.  He 
then  divided  the  anterior  and  posterior  pillars,  seizing  each 
in  turn  near  ite  centre  witli  pronged  forceps,  and  cutting  it 
with  scissors.  . 

Mr,  George  Pollock^  has  modified  t\i\n  slightly  by  muking  1 
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the  inciNian  on  the  anterior  Kurface  of  the  palutc  smallfl^ 
One  of  the  halves  of  the  palate  is  drEwii  ti>waiil  the  media 
linebj  meiins  of  a  Ogature  passed  through  it  near  tlie  bii 
of  the  uvula,  and  a  thin,  narrow  knife  is  entered  close  1 
the  hauiular  process,  ii  little  in  front  of  it  and  on  il 
aide,  and  its  point  carrieil  upwiird,  biielvwiirj,  and   som 


ivhitt  inward,  until  it  can  he  seen  tlirough  the  cleft,  havii^. 
divideil  on  it«  way  piirt,  if  not  all,  of  tlie  tendon  of  ^le 
tensor  palati.  The  blade  now  lies  above  most  of  the  fibres 
of  the  levator  {Fig.  106),  and  by  raising  tiie  liandle  and 
cutting  downward,  as  t)ie  knife  is  withdrawn,  an  incision  of 
considerable  length,  including  tlie  greater  portion  of 
levator,  is  made  on  the  posterior  surface  of  the  jialate,  w 
that  on  the  anterior  surface  need  not  he  greater  than 
breadth  of  the  knife.  If  the  muscle  haa  been  offoctuall' 
(Uvidod  the  palate  will  be  pi^ndulous  and  flaccid,  and  will 
not  contract  spasmodicsilly  when  pulled  upon.  If  any  re- 
sistance should  (wrsist  the  knife  must  be  introduced  ngaii^ 
through  the  wound  and  the  incision  enlarged  downward. 
Ruux  placi'd  his  sutures  by  putting  a  needle  at  each 
of  the  tlircjid,  and  passing  them  from  behind  forw 
Tr61*t  used  a  needle  fixed  upon  a  long  handle,  the  point 
bearing  the  eye  and  curved  in  the  ibnii  of  a  U.  After 
having  been  threaded  the  |M>int  of  the  needle  wils  posBed 
fi-invaril, 


res  ' 

bnd 


1  through  with  a  honk  or  forceps,  and  tlic  i 


t-lie, 
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tlireuittii,  witlxlrawn  and  piissed  in  the  same  munnpr  on  tlie  1 
uppusite  sidi-.  The  objection  to  tlicac  and  to  all  otlin*  j 
luctliiMb  in  which  the  needle  is  passed  from  behind  forwan],  J 
is  that,  since  the  point  cuudoC  be  i^een,  it  is  very  difficult  to  j 


mako  the  punctures  on  one  siiie  correspond  properly  with 
those  on  the  other.  If  silk  suturn;  are  U!ic<l  each  end  mny 
be  pBSBcd  from  liefiire  bnekward.  the  tw"  tieil  tnjrether 
loOBcly,  and  the  knot  pulled  tiuck  tlimii^h  one  t.f  the  pimc- 
tarea,  thuH  brin^^in;:  Ibe  loop  tiehiml  the  p;iliile.  ' 

The  mcllio-l  now  usuidly  enjplnviii  U  ihe  one  introduced   | 
by  m'nird.      A  nirved    nmlle  fi'xe.l  m,  .i  ions    handle 
ihrcadeil  with  ii  tif^iiUiru  three  feel  lonjr,  iin<l  its  point  jmssed    | 
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liirou'rh  tlie  pulaie  from  before  backward;  the  tlireed  I 
eaiiglit  with  honk  or  forceps  on  the  posterior  aide,  a 
end  drawn  out  through  the  mouth,  the  needle  is  then  witli-  ■ 
drawn  and  slipped  off  the  thread.  It  is  next  threadwl  witli 
a  secon(l  liguture  and  passed  in  the  same  munner  through 
the  opposite  half  of  the  palate,  the  loop  seized  as  before, 
drawn  through  a  short  distance,  and  held  while  the  needle 
is  withdrawn,  leaving  the  thread  double  in  the  puncture — the 
loop  behind  the  palate,  the  two  ends  in  front.  The  poste- 
rior end  of  the  first  liguture  is  then  passed  through  the  loopi^ 
of  the  atcond  one  (Fig.  197,  ft),  and,  by  the  withdrawal  a 

FiQ,  197. 


the  latter,  drawn  through  the  second  puncture  (Fig.  197, 
Instead  of  using  the  same  net'dle  to  pass  both  ligatures,  it  il 
moi'e  convenient  to  have  two  curved  spirally  in  tlie  oppouM 
directions,  one  for  each  s' ' 

If  silver  sutures  ai'e  used,  thread  loops  should  be  psa 
front  before  backward  on  eacli  side,  one  eml  of  the  wire  e 
gaged  in  each  and  drawn  through. 

After  a  suture  has  been  passed,  llic  entU  should  tc 
brought  out  tbn>H^h  the  lunuth,  iiud  lied  logetht-r  for 
safety.  When  all  have  iH-e-n  passed,  the  antcrioi'  one  is 
drawn  upon  to  bring  the  edges  of  the  cleft  togetliur,  amlj 
the  kiml  lied.      The  kimt  hihv  be  an  ordinary  s(|uan:  V 


3T*.pnyLORAPHy. 

ivn  nssifltaiit  holiltng  the  lirttt  Iwist  witli  ilreaaing  fiircepi 
until  the  second  is  mado,  nr  it  may  bu  it  uooho,  ns  slinvn  in 
Fig.  197,  r,  secured  by  a.  second  kimt.  If  silver  wire  ia 
used,  it  may  be  fttsteued  by  twisting  it,  or  by  clamping  a 
sin«ll  lead  buttiiu  uptin  it.  Verneuil  first  passes  the  ends  of 
the  wire  tbrough  ibe  eyes  of  »  shirt  button,  and  then  ties  or 
twists.  He  thinks  this  favors  more  accurate  a^ljutttment  of 
the  etlgcfl,  luid  facilitates  removal  of  the  wire. 

The  edges  of  the  cleft  are  pared  by  seizing  the  tip  of  the 
uvula  witTi  tootbeJ  forceps,  making  it  tense,  entering  the 
point  of  a  narrow-bladed  knife  one  or  two  millimetres  back 
from  the  edge,  and  cutting  down  to  the  tip;  then  turning 
the  knife  and  cutting  up  to  the  anterior  angle  of  the  cleft. 
Care  should  be  taken  to  do  this  thoroughly.  When  the  cleft 
ia  very  short  (bifid  uvula),  Nulaton  employed  the  method 
already  described  under  bis  name  for  single  uncomplicated 
harelip.  The  fiaps  were  left  adherent  to  each  other  at  the 
apex  (angle  of  the  cleft)  antl  to  the  uvula  at  their  bones, 
tameil  down,  and  tlie  raw  surfaces  drawn  together.  When 
the  cleft  was  too  long  for  this  lie  separateil  the  flaps  at  the 
apex,  shortened  them  by  trimming  off  the  free  ends,  turned 
them  down,  and  united  as  before. 

There  is  no  wttled  rule  of  practice  estahliwhing  the  order 
iu  which  the  different  steps  of  the  operation  shall  be  exe- 
eutt^,  except  that  most  surgeons  are  agreed  upon  the  ad- 
visability* of  paring  the  edges  of  the  cleft  before  passing  the 
sutures.  Mr.  C'ahender  recommended  that  the  muscles 
should  be  divided  a  day  or  tvn  before  the  attempt  to  close 
the  cleft,  on  the  ground  that  the  second  operation  is  much  sim- 
plified  by  the  freedom  from  the  bleeding  occasioneil  by  divi- 
sion of  the  muscles.  Mr.  Smith,  on  the  other  hand,  stretched 
the  palate  by  drawing  upon  all  the  sutures,  divided  the 
palato-pbaryiigeiis  and  levator  palati,  and  then,  if  the  edges 
uf  the  cleft  did  not  come  easily  together,  ma<le  two  lateral 
oblique  cuts,  one  on  either  side,  above  the  higher  suturs, 
separating,  to  a  limited  extent,  the  soft  from  the  margin  of 
the  hard  palate. 

Oonfils,  according  to  Dubrueil,  closed  an  opening  left  at 
the  upper  part  of  the  palate  by  the  partial  failure  of  an 
operation  for  stapbyloraphy,  by  taking  a  flap  from  the  hard' 
palate,  according  to  the  Indian  methf^  of  autoplasty  '       * 
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Verneuil'  attributes  tho  success  of  modern  uranoplof 
operations  to  tlie  use  of  the  methoil  by  double  fla])8,  adhere 
at  both  ends  and  brought  together  latenilly  (Uivtheaux  en 
pont),  and  to  the  retention  of  the  pcriusteum  in  tlie  flaps. 
He  ascribes  the  first  use  of  double  Haps  to  DiefTenbach,  and 
thinks  the  retention  of  the  periosteum  was  brought  about  by 
OUier's  most  valuable  experimental  and  clinical  researches 
upon  the  properties  of  this  tissue.  To  Von  Langenbcck, 
by  whose  name  the  method  is  usually  known,  he  gives  only 
the  ci-edit  of  being  the  first  to  adopt  Ollier's  suggestion,  and 
to  make  it  a  rule  of  practice, 

This  estimate  of  the  fact8  does  not  seem  to  be  entirely 
correct.  It  is  true  that  DiefTenbach  used  double  lateral 
flaps,  but  a  large  part  of  the  success  of  the  modern  method 
ia  due  to  the  gi-eatcr  breadth  now  given  to  the  flaps.  Tillaux 
has  shown  that  the  branches  of  the  posterior  palatine  artery 
are  given  off  like  the  plumes  of  a  feather,  and  tliat  to  avoid 
division  of  these  branches,  and  insure  the  nutrition  of  the 
flap,  the  incision  must  be  miule  close  to  tho  alveolar  process. 
This  necessity  is  as  absolute  in  the  case  of  a  small  perfora- 
tion as  in  that  of  a  large  one.  As  for  the  retention  of  the 
periosteum,  Von  Langenbeck  was  certainly  the  first  to  point 
out  its  importance  as  a  means  of  preventing  gangrene  of  the 
flap.  Ollier's  investigations  turned  upon  its  value  in  favor- 
ing reproduction  of  the  bone. 

Fissure  of  the  hard  and  soft  palate  endangers  an  infant's 
bfe  by  interFering  with  the  ingestion  of  food.  The  exact 
measure  of  this  danger  has  not  yet  been  established  by 
Statistics,  but  it  is  certainly  considerable.^  On  the  other 
hand,  all  recorded  openitiona  for  eieft  palate  upon  children 
less  than  one  month  ol<l  have  tenuinntod  fatally,  and  those 
undertaken  during  the  first  five  or  six  months  of  the  child's 
life,  although  notao  fatal,  show  but  few  successes.  Billroth 
and  Simon  think  the  operation  should  be  ]>erfonned  abt 
the  eighth  month,  but  most  surgeons  are  agreed  upOTi  I 


:,  p.  470. 
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pi-opriety  of  postponing  it  until  the  tliinl  or  foui'tli  year, 
a  child  ua.<(  lived  six  months  without  operation,  it  has  cer- 
tainly learned  to  overcome  the  TDechanicAl  difficulties  in  the 
way  of  its  nourishment,  and  there  is,  consequently,  no  reason 
to  interfere  surgically  until  the  second  indication  arises. 
That  ia  found  in  the  defective  articulation  and  phonatioD 
occasioned  by  the  lesion,  and,  as  children  with  cleft  palate 
do  not  begin  to  speak  before  the  third  or  fourth  year,  the 
o[)cration  may  be  safely  postj-Kiticd  until  that  time. 

The  special  instruments  re(]uired  arc  a  speculum  oris,  or 
two  blunt  hooks  to  be  placed  at  tlie  angles  of  the  mouth  and 
fastened  ti)gether  by  a,  rubber  band  passing  behind  the 
bead,  pronged  foi-eeps  with  long  handles,  curved  needles  of 
the  pattern  selected,  a  periosteum  elevator  bent  at  a  right 
angle  on  the  flat,  a  small  knife  similarly  licnt,  and  sponges 
on  long  handles. 

The  edges  of  the  perforation  or  fissure  are  first  freshened 
by  the  removal  of  a  strip  one  or  two  millimetres  thick.  An 
Uidsion  is  then  made  on  each  side  close  to  the  gum,  extend- 
ing  from  the  last  molar  tooth  forward  as  far  as  may  be 
necessary,  and  exposing  the  hone  throughout.  The  elevator 
is  introduced  Into  this  incision  and  the  periosteum  separated 
from  without  inward,  care  being  taken  not  to  injure  the 
palatine  arteries  at  the  anterior  and  posterior  palatine 
foramina. 

If  tlie  clefl  involves  the  soft  palate  its  sides  will  be  found 
to  round  off  toward  the  hamular  processes,  and  the  velum 
to  he  tightly  adherent  to  the  posterior  portion.  The  flaps 
cannot  be  brought  together  until  the  attachments  of  the  two 
lialves  of  the  velum  at  these  points  are  entirely  separated, 
a  8t«p  which  may  be  accomplished  by  means  of  a  smallf 
curvei),  sharp  elevator  introduced  through  the  latoral  in- 
cisions, or  by  the  bent  knife  introducetl  through  the  fissure. 

The  bk-eiling  during  this  stage  of  the  operation  is  very 
free,  but,  as  Ehrinanu'  hue  remarked,  usually  censes  as  soon 
aa  the  flaps  are  completely  lilierated  If  it  continues  pres- 
sure should  be  made  for  a  ffw  moments  with  the  finger,  or 
ice  applied.  Trolat  carries  iiis  incisions  further  back,  stop- 
ping from  one-fourth  to  ono-half  an  inch  behind  the  po»» 
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tci-ior  border  of  the  hivril  piilate,  and  cntirelv  disregardin 
the  poBtorior  palatine  artery. 

The  flaps  are  brought  together  in  the  median  line  and 
the  sutures  applied,  beginning  at  the  anterior  extremitj  of 
the  cleft.  The  sutures  should  be  left  in  nt  least  four  days 
and  then  removed,  not  all  at  once,  birt  by  instalments. 


If  the  fissure  is  unilateral,  the  vomer  remaining  atta 
on  the  other  side,  Von  Langenbeck   recommends  that  t 
lateral  incision  along  the  gum  sliould  be  maile  only  upon  i 
side  occupied  by  the  fissure.     The  flap  on  the  other  sii 
should  be  dissected  up  from  the  median  line  outward. 

If  the  Assure  extends  through  the  dental  aroh  and  is  f 
at  the  point,  Rouge'  recommends  that  one  of  the  flaps  shot 

'  L-Uranniilnstio  ol  Its  Oivifiions  ConB^nU.  Jii  PnlHis,  IS7I,  ji   I 
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be  dvtacLixl  in  front  ulso  iuilI  swung  id  sidowuvs  upon  tha  j 
posWrior  allaohment  na  a.  contr*;. 

F^rgu»8on'»  OeUoplaHti  Method.' — In  1»74  Sir  WiUiaiu  \ 
FergusBon  ilescTibeii  >\  plan  wliich  he  had  BUtrcuHsfuIly  em- 
ployed to  close  gaps  in  the  hard  palate  left  hy  the  imrtial 
fkilore  of  a  previous  operation,  adding  that  it  was  equally 
applicable  to  those  eases,  frequent  in  hiii  own  experience, 
in  which  the  front  part  of  the  deft  had  been  left  untouched, 
lie  made  an  incision  down  to  the  bone  on  each  side  of  the 
cieft,  midway  hetween  it  and  the  alvoilur  process,  and  over- 
lapping it  a  little  at  each  end,  and  then  witli  a  chisel  cut 
through  the  bone  at  the  bottom  of  the  incisions.  According 
to  Lannelongiio,^  the  flow  of  blood  at  this  stage  of  the  ope- 
nitiou  is  very  great,  but  is  easily  controlled  by  pressure. 
'I'iie  flaps  are  then  broujrht  together  in  the  median  line  ami 
fiuitenea  with  sutures.  Fergusson  was  in  the  habit  of  pars- 
ing the  sutures  through  the  bone,  and  for  this  purpose 
drilled  holes  along  the  sides  of  the  cleft  before  he  made 
the  incisioni^.  ^«hortly  befi>rc  his  death,  he  gave  up  sutures 
entirely  and  kept  the  flaps  together  hy  plugging  the  lateral 
incisions  with  lint.  Laiinclongue  considers  the  lint  dan- 
gerous, and  useo  sutures  potted  through  the  mucous  mem-  ^ 
bruie  only.  ■ 

Lannehngue't  Method  {natal  jlup). — Lannelongue  \m*, 
closed  several  clefb  involving  only  the  hard  palate  by 
uieans  of  a  rectangular  flap  brought  down  from  the  side  of 
the  septum  of  the  nose.  The  flap  is  marked  out  hv  a  hori- 
ziiiitol  and  two  vertieal  ineinions — the  former  parallel  to  tlio 
edge  of  the  cleft  anil  at  a  suitable  distance  above  it,  the 
lalli-r  e.xtt^^nding  downwanl  From  each  end  of  the  horizontal 
one  to  the  angles  of  the  cleft.  The  flap,  composed  entirely 
of  the  mucoiiK  inenihrane  of  the  tieptum,  is  dissected  from 
above  downward  with  a  curved  hlunt  elevator  and  left  u<l- 
herent  at  ila  inferior  border.  The  opposite  edge  of  the  cleft 
is  then  freshened  by  the  removal  of  a  Huperficial  atrip  one- 

■   Brlliih  Medical  Jimmal,  April  4,  1671,  tnil  UrBithwaita'*  Itatro- 
.p«t.»..l.  l.ix.  p.  217. 

»  Unlkiini  Ju  U  Hwi«i  .lu  t;hirurf;ifl,  1877,  p.  ATI. 
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quarter  of  an  inch  broad,  and  the  ii]ii'fi'  bordt-r  of  the  fl^ 
attached  to  it  with  sutures,  S 


STAPHYLO  PLASTY. 

Sdioenborii  ilescrlbea'  a  plastic  operation  BuccesafuUy  p 
formed  by  him  upon  a  girl  seventccu  jears  old,  affected  w 
congenital  fissure  of  both  hard  and  soft  palates  cxtendini 
thf  anterior  palatine  foramen,  the  halves  of  the  velum  being  "" 
very  deficient. 

The  patient  v/oa  aniesthetized,  tracheotomy  pui-fonned, 
and  a  tauipon-canula'  inserted.  After  having  jHired  the 
edges  of  the  fissures  he  too-k  a  flap  four  or  five  centimetres 
long  and  two  centimetres  broad  from  the  posterior  wall  of 
the  phaiynx,  its  base  'directed  downward,  its  ape.^  situated 
aa  high  as  possible,  so  that  it  would  reach  to  the  posterior 
edge  of  the  hard  palate  without  the  slightest  stretching. 

The  flap  was  composed  of  thu  mucous  mombi-aiic  and  un- 
derlying muscle.  Its  dissection  is  difficult,  and  re<|uires  a 
long  knife  with  a  cutting  edjje  two  centimetres  long  turned 
down  at  right  angles  to  the  stem.  The  blade  should  be 
sharp  on  both  edges,  and  it  is  well  to  have  two  such  knives, 
one  blunt-,  the  other  sharp-pointed. 

The  upper  end  of  the  flap  was  caught  up  with  a  book,  and 
the  dissection  made  from  above  downward,  the  knife  being 
kept  in  the  cellular  tissue  between  the  muscle  and  bone,  and 
its  edge  always  turned  away  from  the  flap. 

The  fibro-mucosa  of  the  hard  palale  was  then  freely  dis- 
sected up  in  the  usual  manner  {Von  Langenbeck's  method) 
nntil  it  and  the  soft  palate  had  been  made  sufficiently 
movable.  The  uj.per  comers  of  the  flap  were  then  cut  off, 
giving  it  a  triangular  shape,  and  it  was  brought  in  between 
the  halves  of  the  soft  palate  and  fastened  there  with  five 
points  of  suture.  The  fissure  in  the  hard  palate  was  closed 
with  three  points. 

'  Uetter  oine  neue  inctbode  der  Stapb^lorrbaphie.  LBn^eabeek'i 
Arobiv,  187B,  vol.  jiit.  p.  &27. 

'  A  tracheotomy  ltib«,  the  middle  portion  of  which  is  oiirclnpod  in 
H  niliber  pouch  which  can  be  expnnded  so  M  to  (111  the  trarhcB  Kiid 
prevent  an;  lirjuidi  from  finding  their  way  down  beiid«  it,  tlio  patient 
meanwhiie  RBltlng  his  Bupplj  of  air  through  llie  tube, 


STAPH  YLOPLASTT. 


317     ^M 


The  (am[iou-canula  wa»  replaced  next  day  bj  a  silver  one. 
Swallowing  was  very  difficult  for  a  few  days;  snppumtion 
and  flow  of  mucus  very  abundant.  The  sutures  were  taken 
out  on  the  fifth  day.  Union  was  complete  on  the  right  side 
and  upper  part  of  the  left,  but  had  failed  for  a  distance  of 
one  cenliinetrc  between  the  lip  of  the  uvula  and  the  flap  on 
the  left  side,  and  of  three  centimetres  in  the  hard  palate. 
The  latter  was  closed  by  another  operation  (Langenbeck's) 
in  January.  1875. 

The  tone  of  the  voice  und  the  distinctness  of  articulation 
were  immensely  improved  &om  the  first,  and  after  a  few 
days  there  was  no  difficulty  in  swallowing  or  in  breathing 
through  the  nosi'. 

This  operation  was  designed  to  meet  a  special  indication, 
of  which  mention  is  not  often  made.  It  is  welt  known  that 
the  nasal  (juality  of  (he  voice  often  persists  afWr  a  fissure 
has  been  completely  closed,  and  the  cause  has  been  supposed  | 
to  lie  in  the  fact  that  the  soft  palate  is  so  short  and  tense 
that  it  cannot  be  brought  into  cantiii-t  with  the  posterior 
wall  of  the  pharynx.  Pansavunt  projmsed  to  meet  the  diSi- 
culty  by  establishing  permanent  adhesion  between  the  velum 
and  pharynx,  basing  the  proposition  upon  cases  of  such  ad- 
hesion observed  by  himself  in  which  the  objectionable  nasal 
quality  wa«  absent  from  the  voice.  A  more  extensive  ex- 
perience, however,  has  shown  that  Passavant  was  in  error, 
or  that  bis  observations  were  incomplete.  If  the  adhesion 
is  complete,  or  nearly  so,  the  quality  of  the  voice  is  seri- 
ously aiffected,  und  other  functional  troubles  are  occasioned. 
It  is  probable  that  the  good  result  in  Pchwn horn's  case  was 
due  to  two  cituses:  free  communication  left  between  the 
upper  and  lower  parts  of  the  pharynx  on  each  side  of  the 
flap,  and  ability  to  move  the  two  halves  of  the  palate  at 
will,  although  only  to  a  limited  exient.  The  method  seems 
to  be  worth  further  trial. 


BXCISION  OF  THE  TIJNGCB. 


Excision,  partial  or  com[dete.  may  be  rendered  necessary 
by  hypertrophy  of  the  tongue,  or  by  the  presence  of  a  tumor. 


818      OPERATION 

S^dillot'  mentionB  a  cuse  of  liypertropby  in  vrliich 
tongue  projected  three  finger-breadths  beyond  the  lips, 
had  bent  down  the  anterior  portion  of  the  lower  jaw  to  auch 
an  extent  that,  when  the  upper  and  lower  molar  t«eth  were 
in  contact,  the  distance  between  tlie  incisors  in  the  median 
Hne  was  more  than  an  inch.  He  removed  the  projectJD| 
part  of  the  tongue  bj  a  V-shaped  incision,  the  apex  (Ure< 
backward  in  the  median  Hue.  and  brought  the  sides  togel 
with  sutures.     Recovery  was  complete  and  prompt. 

Excision  may  be  perfoiiuud  by  means  of  the  IJgal 
knife,  ecraseur,  or  galvano-c-autcry.  The  use  of  a  ligatt 
slowly  tighteneti  every  day,  has  fallen  into  disuse  since 
invc'ntion  of  the  feniseur;  it  is  very  tedious  and  ]iain1 
and  the  tongue  ia  liable  to  swell  enormously  during 
process- 
Flo.  Ht'J. 


The  use  of  the  knifo  exposes  to  severe  hemorrhage  unltws 
tlie  portion  removeil  is  small  and  favorably  sitimt^^sl.  Pre- 
liminary ligature  of  one  or  both  lingual  arteries  is  somvtimes 
employed.  Mr.  Henry  Lee  has  devised  a  chimp  (Fig,  lOf" 
by  wliicL  henmrrhiigc  from  the  anterior  portion  of  the  U 
can  be  completely  controlled. 

'  llC-decm.;  0[»3nit<jiro,  vol,  if.  ]i.  33. 
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Langcnbuck'  hns  devised  u  metbod  of  so  placing   two 
U>mporary  ligntiires  upon  the  tongue  tluit  bk-i-ding  is  en-   I 
tirely  prevented  during   tfie  removal  by  llie  kuifo  of  any 
portion  of  the  anterior  lialf  oi-  even  iwo-tbirdB  of  the  mem-  ' 
ber.     He  eutera  the  point  tif  u  well  i^urved  needle  carrying  I 
a  Btouf  ligature  a  little  to  tbe  left  of  tbe  median  line  of  the   i 
tongue  behind  tbe  part  whieli  ia  to  be  removed,  pu^xes  it   , 
deeply  down  through   the  substance  of  tlie   tongue,  and 
brings  it  out  on  the  right  fiide  through  the  floor  of  the 
mouth  t4o  as  to  include  the  branches  of  tbe  lingual  artery  in 
it«  loop.     To  prevent  slippiDg,  the  nec-dle  is  then  passed 
through  the  eilge  of  the  tongue ;  another  is  pitssed  in  the 
same  manner  on  the  oppot^ite  side,  and  each  tied  tightly. 
The  ends  may  then  be  used  to  draw  the  tongue  forward. 

It  has  also  been  Gtiggested,  thai,  when  it  is  necessary  to   | 
operate  very  fur  back   upon    the  tongue,  its   base  can   be 
brought  forward   by  dislocating   tbe  lower  jaw  downward   j 
and  forward  simultaneously  on  both  sidet^. 

Tbe  tongue  is  drawn  well  forwurd,  the  tuuior  or  portion 
to  be   removed   seized  with    double   pronged   forceps   and 
r&pidly  excised  by  a  V-shajied  incision  made  with  a  blunt-  i 
pointed  bistoury  su  as  to  avoid  injury  to  the  vessels  in  the  j 
floor  of  the  mouth:   all  bleeding  |ioint«  are  then  secured  I 
and  the  sides  of  the  wound  brought  t<)gether  with  sutures. 

If  a  larger  portion,  say  a  Internl  half,  of  the  tongue  is  to 
be  removed,  tbe  operation  may  be  done  aa  follows:  Two 
stout  ligatures  are  passed  through  tbe  tip,  one  on  each  side 
of  the  median  line,  to  be  used  to  draw  tiie  organ  forward ; 
the  tip  tlicn  raised,  the  fheDum  cut  with  scissors,  and  the 
scissors  then  pushed  along  under  the  tongue  and  mucous 
membrane  to  free  them  a^  far  back  as  necessary.  Then  the 
tongue  is  split  along  the  medinn  line,  from  before  backward, 
completely  freed  from  tbe  underlying  parts  by  tearing  with 
the  finger,  the  mucous  membrane  of  the  floi^r  divided  with 
the  acissora,  and  the  posterior  section  made  with  knife  or 
scissors  or  with  tbe  eeraseur. 

Both  halves  can  be  removed  in  like  manner,  without  split- 
ting, by  freeing  below,  and  cutting  first  on  one  side  of  the    ' 
floor  and  then  on  the  other,  and  tying  each  lingiml  artery  j 
when  it  is  divided  in  the  wound. 


'  Arehiv  fiir  Kliiiitctie  Climu'giOi 


1.  [Wit  I.,  1678,  p.  72.  i 
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Regnoii,  of  Piai,  published  in  IHAS  the  description  of  i 
method  by  which  he  succesal'ully  removed  the  anterior  [lo^^ 
tioR  of    the   tongue.      He    made   a   semicircular   incision 
through  the  skin  along  the  lower  border  of  the  jaw,  begin- 
ning and  ending  at  the  angltis,  and  added  a  second  one  to 
it  in  the  median  line,  extending  to  the  hjoid  bone.     Th«'| 
t«gumentary  flaps  were  dissected   back,  and   the   musdM 
divided  at  their  attachments  to  the  inferior  maxilla.     Th( 
tongue  was  then  drawn  down  through  the  large  opening  thai 
made,  its  anterior  portion  readily  oxcised,  and  tlie  woui 
closed.     Billroth  has  revived  and  modified  Re^ioli'sopei 
tion  and  employed  it  in  eevei'al  cases.    It  hu^  the  advanta_ 
of  furnishing  free  drainage,  allowing  the  wound  to  be  treated 
antiseptically,  and  facilitating   the   removal   of  implicated 
lymphatic  glands.     A  curved  incision,  extending  1  to  11 
inches  on  each  side  of  the  symphysis,  is  made  in  the  under  , 
margin  of  the  jaw  and  carried  down  to  the  bone,  and  then. 
it  is  enlarged  at  each  end  for  an  inch  downward  and  ooP' 
ward.     The  perio.iteum  and  muscular  attachmenta  are  sepi 
rated  in  front  &om  the  inside  of  the  jaw,  the  moutb  opeiu 
by  division  of  the  soft  parts  at  the  gums,  and  the  tong^ 
drawn  out  through  the  cut. 

LateraJ  SupTa-hyoid  Method.  Kocher.' — This  method! 
bos  for  its  object  the  very  thorough  removal  of  all  diseaaedlfl 
tissues  of  the  tongue  and  pharynx  and  all  infected  glands  oiM 
ttie  neck.  Preliminary  I aryu go-tracheotomy  is  neneesarjr  t^V 
facilitate  the  operation  and  permit  antiseptic  treatment  on 
the  wound.  The  mouth  is  disinfected  by  washing  with  r 
salicylic  and  borax  ."olution. 

The  inci.sion  is  made  from  the  under  border  of  the  low 
jaw  near  the  8ym|>hywa,  in  the  direction  of  the  ante 
belly  of  the  diga-stric,  to  the  hyoid  lione.  thence  backward^ 
tlie  anterior  border  of  the  Bterno-cleido-mastoid,  and  t' 
upward  along  it  to  or  above  the  angle  of  the  jaw ; 
division  of  the  platysma  and  fascia  the  triangular  &ap  i 
tamed  up. 

The  submaxillary  foxsa  is  then  emptied  by  removal  of  ti 
submaxillary  and  diseased  lymphatic  glands,  the  fiidid  i 
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lingnal   artfrien  und   veins   having  been   diviile<l   between 
double  ligatures. 

The  larynx  and  cceopliugus  aie  then  toveied  with  a  large 
Hponge  forced  in  behind  the  tongue,  und  an  IncinioD  uinue 
into  the  floor  of  the  mouth  by  cutting  through  the  mylohyoid 
iiitiscle  close  to  the  juw,  und  carried  along  the  hone  ns  fiir  as 
may  be  necessary. 

The  tongue  is  now  freely  acceeaible  througii  the  wound, 
anil  am  be  drawn  out  througii  it  and  split,  and  cut  off  aa 
near  it^  bane  as  is  desirable,  or  it  can  be  cntireiy  removed  in 
the  same  miinner,  the  opposite  lingual  artery  being  readily 
secured  when  divided.  The  side,  and  even  the  posterior 
part  of  the  phan,'nx,  are  also  accessible. 

The  tracheotomy  tube  should  be  retMned,  the  wound 
packed  with  antiseptic  gauze,  and  the  patient  fe<l  thiijugh 
an  (esophagus  tube. 

S^illot,  commenting  upon  Regnoli's  case,  expresses  the  | 
opinion  that  the  excision  could  have  been  acuouipli8he<i(juit6 
as  readily  through  tlie  mouth,  and,  as  he  also  found  by  ox- 
perime-nts  ujion  the  cadaver  that  the  t<)nguo  cannot  be 
brought  far  enough  forward  through  such  an  opening  to 
facilitate  cXfisiou  at  or  near  its  base,  he  suj^gefittxl  and  em- 
ployed division  of  the  inferior  maxilla  in  the  median  line  as 
a  preliminary  operation. 

Sidillot't  Method. — One  of  the  median  incisor  teeth  on 
the  lower  jaw  having  been  drawn,  un  incision  is  made  in 
the  median  line  from  the  free  border  of  the  lower  lip  to  the 
hyoid  bone,  and  the  jaw  sawii  through  in  the  lino  of  tlie 
incision,  or.  better,  by  two  obli([ue  lines  forming  a  «,  tlie 
»pex  directed  to  one  side.  The  attachments  of  the  genio- 
hyo-glossus  muscles  to  the  bone  arc  next  divided,  the  two 
liBlvua  of  the  jaw  drawn  a|>art,  the  tonguf  pulled  forward 
and  to  one  side,  and  its  attachmcntB  to  the  hyoid  bone 
divided  on  the  other  side,  iu  doing  which  the  lingual  artery 
is  divided  and  must  be  tied  at  once.  The  tissues  on  tha 
other  side  arc  thou  divided  in  a  similar  manner,  and  the  , 
other  lingual  artery  having  been  tied  the  remaining  attach-  i 
menis  ai'e  severed  and  the  tongue  removed. 

The  divide<l  maxilla  is  fastened  together  again  with  silver  ] 
sutures  jwased  ihrough  holes  pierced  in  it  with  a  drill, 


si  ties 

other,  and  tliu  lowi 


Jiejiiovnl   by  the  EcTittcitr    I 
:»00).--Tlie  chain  of  thu  ' 
siout  wire,  or  a  wliip-cord  is  j 
alioiit  the  tongtie  or  its  attachmei 
at  the  sf'lected  point  by  v 
needle  and  tliread  or   a  trocar  i 
canula,  and  shnvly   tightened 
tho  parts  included  in  the  loop  are  cut 
through.    As  the  operation  i«  t.'ompa^ 
mtiveJy  bloodless,  aniesthesia  should  ^ 


Ijc  usc<]  and   the   mouth   Leid  ( 
liy  a  gag,     Hutchinson 'h  gag  (Fl_^ 
liOl)    j8  very  convenient   and  takeff* 
up  but  little  room, 

MaJiy   different   ways   have   been 

Kcimm,  HUggeati^   for   passing   tho   wire   or 

ehain.     For  removal  of  the  anterior 

portion  a  needle  carrying  a  ligature  may  he  passed  tmns- 

vefHely  under  the  tongue  ami  used  to  conduct  a  chain  below 

mtf  back  across  its  dorsum.     After  the  tongue  has  been 

la  divided  transversely  the  chain  is  jmssed  agjvin  through 
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tlio  incision,  including  in  iU  loop  th<-  Inferior  jiltartimonte  of 
llie  anterior  portion.  Ur  the  first  ligature  may  be  double 
and  two  ^raseurs  used  siniultancoutily. 

Miraolt  carried  a  double  ligature  tbrougb  the  centre  of 
the  tongue  from  below  upward  by  means  of  a  needle  pn^ed 
througb  a  small  incision  in  the  skin  in  tlie  median  line  of 
tlie  snpra-hyoid  region.  The  ligature  was  then  cut  in  two, 
eo^h  end  carried  around  a  lateral  half  of  the  tongue  and 
brought  out  through  the  original  opening.  A  third  ligature 
was  then  carried  horizontally  about  the  inferior  nttacbraente 
of  the  portion  to  be  removed, 

Cloquet  removed  a  lateral  portion  of  the  tongue  by  pass- 
ing a  double  ligature  in  the  manner  just  described,  and 
placing  one  of  the  loops  in  an  antero-posterior  position  so 
that  it  divided  the  tongue  along  the  median  line. 

Sir  James  Paget  drew  the  tongue  forward,  divided  the 
mucous  membrane  and  the  soft  parts  of  the  floor  of  the 
mouth  close  to  the  bone,  including  tlie  attachments  of  the 
geuio-hyo-glossi  to  tbo  sj'mphyijis,  and  then  passed  tlie  chain 
of  the  eenwi'ur  around  the  roijt  of  the  tongue  aa  low  down 
as  possible,  so  as  to  encircle  it  and  all  the  remaining  Inferior 
attAchments. 

The  galvano-cautery  is  used  either  in  tlie  form  of  a  knife 
or  as  the  wire  of  an  ecniseur ;  no  additional  directions  are 
re<|uired  beyond  the  caution  that  the  temperature  Hhouid  be 
raised  to  red  heat  only.  At  a  lilgher  temperature  the  parts 
are  ilividLtl  mi-re  nipidly,  and  lileeiling  Is  likdy  to  occur. 


DIVISION  OF  THE  Fil.«\ 


The  tip  of  the  tongue  is  raised  upon  the  handle  of  a 
director,  in  the  slit  of  which  the  friPnnm  is  engaged,  and 
divided  with  curved  scissors  close  to  the  director.  Only 
tlie  semi-transparent  edge  of  the  constricting  band  should 
be  cut,  and  then  the  rest  torn  by  pressing  the  tongue  up 
toward  the  roof  of  the  mouth,  if  the  ranlno  vessels  should 
chaiicG  to  he  divided  the  bleeding  can  be  controlle*!  by 
touching  the  iwints  with  nitrate  of  silver  or,  if  necessary, 
with  the  actual  cautery.     J.  L.  Petit  reported  a  cose  of  suf- 


f'oca^on  caiisetl  by  tlie  tongue  falling  back  ujion  tlie  g 
aitet  division  of  the  fhcnuin,  »nd  Gu^rin  niontions  anothf 


The  anterior  wall  of  the  cyst  should  be  canglit  up  witli 
toothed  forceps  and  excised.  A  director  should  be  passed 
at  intervals  between  tlie  sides  of  the  incision  to  prevent  re- 
union, and  tiie  filling  up  of  the  sac  may  be  hastened  by 
painting  its  interior  with  nitric  acid  or  tincture  of  iodine. 
In  some  cases  it  is  sufficient  to  pass  a  thread  or  wire 
through  the  cyst. 


.SALIVABV  FISTULA. 


ton        I 


RRlivary  fistula  eominuniwiting  directly  with  portions  of 
the  parotid  gland  can  usually  be  closeil  by  caul^'rization 
and  compression,  but  when  the  fistula  communicatee  with 
Steno's  duct  the  cure  is  much  more  difficult.  If  the  distal 
portion  of  the  duct  is  still  permeable  a  leaden  wire  may  be 
passed  through  it  from  the  mouth  into  the  proximal  portion 
of  the  duct.  The  saliva  will  follow  the  wire,  and  if  the 
fistula  does  not  close  spontaneously  its  edges  should  be 
pared  and  brought  together  with  sutures.  The  orifice  of 
the  duct  is  readily  found  opposite  the  second  upper  molar 
tooth. 

When  the  dista!  portion  of  the  duct  is  obliterated  either 
one  of  two  methods  may  be  employed.  The  first  is  that  of 
Deguise,  and  consi^sts  in  the  formation  of  a  new  channel  iu 
the  cheek  for  the  saliva;  tlie  second  is  that  of  Prof.  Van 
Buren,  and  consists  in  the  bodily  transfer  of  the  fistulous 
orifice  from  the  outer  to  thv  inner  surfiice  of  the  cheek. 

Dt-i/uiteg  Method. — Deguise  made  a  puncture  tlirough 
the  fistulous  opening  obliijuely  backward  to  the  inner  sor- 
fwe  of  the  cheek  and  passed  one  end  of  a  leaden  wire 
through  it;  he  next  made  through  the  same  opening  a 
second  puncture  directed  clilii|uely  forward,  brought  the 
other  end  of  the  wire   through    it   and  lied   the   two  ends 
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together.     The  loop  of  tlie  wire  being  thus  drawn  into  the 
fistula  the  saliva  followeil  it-*  two  branches  into  the  mouth, 
and  the  fistula  healed  at  omre.     Some  surgeons  use  a  silfc    I 
ligature  and  tic  it  tightly  so  hm  to  cut  through  the  tisauea    ! 
included  in  the  loop. 

Prof.  Van  Buren'  cured  a  salivary  fistula,  tlie  result  of 
a  gunshot  wound,  by  passing  tivo  fine  silver  wires  through 
the  skin  at  opposite  {xiintj;  on  its  eilge,  then  isolating  the 
dnct  and  fistulous  opening  for  half  an  inch  by  dissection 
backwanl  from  the  bitter,  mak  ing  an  incision  through  the 
wound  lo  the  inner  side  of  the  cheek,  drawing  the  fistulous 
opening  through  it,  und  fastening  it  there  by  means  of  the 
wires.  The  gap  left  on  the  cheek  wii.s  then  closed  with  fine 
silver  sutures. 

The  duct  was  so  ehort,  the  fistula  being  an  Inch  behind 
the  anterior  margin  of  the  masseter,  that  it  could  not  be 
brought  (|uite  to  the  inner  aurf*oe  of  the  cheek.  The  wires, 
however,  which  were  left  in  place  until  the  fifth  week,  kept 
open  a  track,  which  became  permanent,  for  the  passage  of 
the  saliva  from  the  end  of  the  iluct  to  the  mouth. 


CHAPTRR   IV. 

OI'UHATIONS  PERFORMKD  in'"N 


liRONCHitTOMY. 


This  is  a  general  term  covering  operations  undertjiken  to 
open  the  larynx  or  cervical  portion  of  the  irachea.     These 
I   operations  are;    Lttryntiotoiny^  trnnheotomy,  nnd  Inryni/o- 
,   traaheotomy.     Laryngotomy  is  further  subdivided  into  »ul>- 
hyoid  laryngvtiitay    (callcJ  tupra-laryni/i-al    hronrhotojiiy 
\  by  Sedillot,  and  indirert  larynf/otDmy  by  Planchon),  thy- 
roid  laiyni/otomtf,   and    rrico-thyroid    lnnfn<j"t(imy.     The 

'  New   York  MfdlcHl  Joiirml,  vol.   i.   p.  :a,  kixI  (^.n1^ib<lt1'> 
■Hflicsl  SurLTcry,  188l>,  p.  Mfi. 
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nnmcs  indicate  t.lio  poiulr;  ;it  nliicli  tli<'  opening  is  ninilc  iU 
tlie  air-pa»8ageK. 

Suh-hyoid  Larymjotamy. — This  uperation,  originally  per- 
formed upon  animals  by  Bicliat  for  the  pnrpose  of  studying 
the  movements  of  the  vocal  cords,  wa«  afterwards  proposed 
by  Vidal  to  give  access  to  an  abscess  situated  in  the  glotto- 
epiglottidean  folds,  and  by  Malgaigno  to  allow  the  removal 
of  a  foreign  body  lodged  in  the  upper  part  of  the  larynx. 
It  is  also  applicable  to  the  removal  of  polyps  situated  at  the 
flame  point  and  nol  accessible  through  the  mouth.  Follin 
thus  removed  ten  from  the  anterior  surface  of  the  arytenoid 
cartilages. 

A  transverse  incision  two  inches  long,  \X»  centre 
median  line,  is  made  through  the  skin  immediately  beU 
the  liyoid  bone,  and  the  platysma,  stemo-hyoid  muscles, 
and  tnyro-hyoid  membrane  divided.  Tbc  mucous  mem- 
brane lying  between  the  epiglottis  and  the  base  of  tbc 
tongue  then  presenbn  in  the  incision,  is  drawn  downward 
with  forceps,  and  opened  with  the  knife  or  scissors.  Tbc 
epiglottis  is  then  seized  with  u  hook  or  pronged  forcepe  and 
drawn  out  through  the  wound,  freely  exposing  tlie  larynx  to 
view. 

Vdpeau  made  the  first  incision  in  the  median  line, 
vided   the   thyro-hyoid   mercibrane  transversely,  and   thi 
plunged  the  knife  backward  and  downward,  making  a  ver- 
tical incision  in  the  base  of  the  epiglottis  through  which  he 
passed  the  blades  of  a  pair  of  forceps  and  withdrew  the 
foreign  body. 

Thyroid  Laryru/otomy. — In   this  operation   the  thyroid 
cartilage  is  divided  vertically  in  the  median  line,  between 
the  anterior  attachments  of  the  vocal  cords.     It  is  suitable 
for  the  removal  of  foreign  bodies  or  polyps  from  the  iai 
rior  of  the  larynx. 

Steadying  the  larynx  witli  the  tburob  and  forefinger 
his  lefl  hand,  tlie  surgeon  makes  an  incision  along  the  pro- 
jecting angle  of  the  thyroid  cartilage  in  the  median  line, 
from  its  upper  border  to  the  cricoid  cartilage  As  soon  as 
the  cricci-tliyroid  membrane  is  exposed,  he  makes  a  suuU) 
opening  in  it  near  its  upper  border  iind  pjusses  one  blad« 
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a  MtroDg  blunt-pointed  pair  uf  sciasora  through  H  to  the 
upper  border  of  the  htr^nx,  keeping  exactljf  in  the  median 
line,  and  thufl  divides  the  thyroid  cnrtiiage  tliroiighout  it* 
eutirc  length.  Or  a  grooved  director  may  be  passed  through 
the  opening  iniuJe  in  the  crico-tbyroid  membrane,  nnd  the 
cartilage  divltied  upon  it  with  a  curved  bistoury.  Or,  again, 
the  diviaion  may  he  made  vHh  the  knife,  layer  by  layer, 
from  before  backward.  I 

iJrico-tht/roid  Laryiiyotomy . — In  this  operation  the  open- 
ing is  made  iu  tlie  crico-thyroid  memhntiie.  The  French 
writers,  Sedillot,  Dubrueil,  Chauvel.  speak  of  this  method 
as  bftving  been  entirely  abandoned  becauae  the  opening 
cannot  be  made  sufficiently  large.  Holmes,  on  the  other 
hand,  considers  it  suitable  in  all  cases  in  which  only  the 
vocal  cords  or  the  tissues  above  them  are  involved,  and  saye 
it  18  practised  in  spasm  of  tlie  glottis  from  any  cause,  in 
erysipelatous  affections  spreading  down  the  throat,  and  ia 
ouos  of  foreign  body  lodged  in  or  above  Che  glottim.  If 
the  o|iening  proves  to  be  1^  small  it  can  be  enlarged  down- 
vard  throngh  the  cricoid  cartilage  (laryngo-tracTieotoniy). 
The  operation  may  be  rei[uired  in  cu^s  of  urgency  when 
no  tube  is  at  baud.  A  pair  of  forceps  or  scissors,  a  hair- 
pin, or  pieces  of  bent  wire  will  suffice  to  keep  the  wound 
open,  and  the  incision  can  be  made  with  a  penknife. 

Operation. — Dorsal  decubitus,  shoulders  raiseil  upon  a 
cushion  or  narrow  pillow  gi^i  that  the  bead  may  fall  back 
and  keep  the  thioat  tense.  The  surjjeon,  standing  at  the 
patient's  right  side,  fixes  the  larynn  with  bis  left  thumb  and 
middle  finger  placed  on  either  side,  and  the  index  upon  ite 
upper  border,  and  maketf  a  cutaneous  incision  in  the  median  i 
line  oorrmponding  to  the  crico-thyroid  membrane.  He  draws  | 
the  stemo- thyroid  muscles  apart,  lays  bare  the  tnembnuie, 
and  divides  it  transversely  or  vertically ;  in  t)ie  lutter  case 
tlie  incision  should  begin  a  short  distance  below  the  inferior 
border  of  the  thyroid  cartilage,  bo  as  to  avoid  a  small  artery 
which  crosses  at  that  point,  and  extend  to  the  cricoid  , 
cartilage.  (For  the  iiu-thod  of  inserting  llie  nniubi 
TVarAcofowy.) 
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isthniue  of  the  thyroid  usually  coiTcHpaiulH  to  the  Beeond 
I'ing  of  the  tiiuihea ;  it  should  not  bo  divided.  In  cliildren 
under  six  years  it  commonly  ri«es  to  the  lower  border  of  tlic 
cricoid  cartilage. 

Dorsal  decubituM.  with  shouldera  raised,  head  thrown 
back,  and  neck  slightly  sti-etched.  The  larynx  ie  fixed  as 
for  crico-thyroid  laryngotoiny,  and  an  incision  mode  through 
the  skin  exactly  in  the  median  line  from  the  middle  of  the 
thyroid  cartilage  to  about  one  inch  below  the  cricoid.  The 
inusclea  are  carefully'  diiiwn  apart,  the  isthmus  of  the  thy- 
roid depressed  if  necessary,  after  nicking  and  tearing  with 
blunt  books  the  susju'nsory  fascia  at  its  upper  b()rder,  the 
trachea  steadied  and  di-ann  upward  with  a  i^harp  hook 
tliriist  into  the  upper  part  of  the  crico-thyroid  membra 
and  the  point  of  the  bistoury  entcrerl  close  below  the  hoc 
and  made  to  cut  downwani  through  the  cricoid  cartilage  a 
one  or  two  rings  of  the  trachea.  The  eilges  of  the  im ' 
are  then  hold  apart  and  the  canula  introduce<l,  or  the  fore 
if  the  operation  has  been  undertaken  with  a  view 
removal  of  a  foreign  body  oi"  a  jwlyp. 

De  Siiint  QtrmamB  Mtthod. — Dorsal  decubitus,  slioi 
ilers  raised,  neck  extended.  The  surgeon  feels  for  dwl 
cricoiti  and  thyroid  cartilages,  and  tlie  depretision  between 
them.  Then,  standing  upon  the  patient's  right  side,  be 
places  his  lefl  thumb  and  middle  finger  on  either  side  of  the 
lai-ynx.  and  by  presising  them  in  between  it  and  the  ver- 
tebral eolnmn,  puslies  the  larynx  forward,  makes  tense  the 
skin  covering  it,  and  at  the  same  time  marks  the  situatiou 
of  the  lower  border  of  the  thyroid  cartilage  with  the  nail  of 
his  left  forefinger. 

The  knife,  a  straight  sharp-pointed  bistoury,  is  held  like 
a  pen,  its  back  directed  upward,  and  the  middle  finger  so 
pliu'ed  upon  its  side  as  to  limit  to  half  an  inch  tiic  depth 
to  which  the  point  can  penetrate.  It  is  then  entered  with 
a  <piick  sharp  slab  in  the  median  line  close  against  the  nail 
of  Uie  left  forefinger  and  made  to  cut  downwaril  with  «  ^ 
eawiiig  motion  through  the  cricoid  cartilage  aud  one  or  tin 
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tracheal  rings,  care  being  taken  to  make  the  inciHion  in  the  1 
Hkin  fully  as  long  as  that  in  the  trachea.  The  wound  is  ' 
held  open  with  a  "dilator."  aud  the  canula  introduced  be- 
tween its  branches;  the  pressure  of  the  latter  is  usually 
sufficient  to  arrest  hemorrhage,  but  ligatures  can  be  easily 
applied  if  necessary.  In  only  one  case  out  of  ninety-seven 
did  Saint  Germain  injure  the  posterior  whII  of  the  trachea, 
and  in  only  three  did  hemorrlmge  occur,' 

Trwkeotomy. — The  trachea  may  be  opened  at  any  point 
botween  the  cricoid  cartilage  and  the  upper  border  of  the 
sternum,  a  distance  averaging  in  the  adult  from  two  aud 
ono-half  to  three  inches,  in  the  t^hild  under  ten  years  of  ago 
from  one  and  one-half  to  two  and  one-half  inches.  Its  courso 
is  obliquely  backward  as  well  as  downward,  so  that  while 
its  upper  end  is  almost  subcutaneous  it  becomes  deeply  placed 
before  it  pa'ises  behind  the  sternum.  It  is  crossed  at  its 
upper  end  by  the  isthmus  of  the  thyroid  gland,  the  breadth, 
ihicknes.",  and  vascularity  of  which  vary  within  very  wide 
limits,  although  its  upper  bonier  usually  corresponds  to  tlie 
sccimd  ring  of  the  trachea.  A  communicating  branch  unit- 
ing the  two  inferior  thyroid  arteries  crosses  just  below  the 
lower  Imrder  of  the  isthmus.  The  lower  portion  is  covered 
anteriorly  by  the  thyroid  veins,  always  greatly  distended 
when  the  respiration  is  obstructed,  and  by  the  thymus  gland 
in  children  under  two  years  of  age,  and  occosioually  in  tin- 
liealtliy  older  ones. 

To  the  dangers  defending  upon  the  normal  arrangement  of 
the  parts  are  added  those  of  not  infrequent  anomalies  in  the 
origin  and  course  of  the  arteries  and  veins.  Thus,  the  left 
brachio-cephalic  vein  may  cross  the  trachea  well  above  the 
sternum,  the  left  carotid  may  arise  from  the  innominate,  and 
sometimes  an  inferior  thyroid  artery  is  given  off  from  the 
transverse  portion  of  the  arch  of  the  aorta,  and  ascends 
along  the  anterior  surface  of  the  trachea  in  the  median  line. 
Finally,  an  aneurism  of  the  innominate,  or  of  the  arch  of 
the  aorta,  may  rise  in  front  of  this  [wrtion  of  the  trachea. 

Operation. — The  patient  is   pla«e<l  upon  his  back  with  j 
shoulders  raised  and  hwid   thrown   hnek,     A  trustworthy  i 

'  Bull,  de  In  ■AocxM  do  Uhimrgly.  IM77,  ]-[).  271  Hiid  827. 
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aiisiBUnt,  Btaniiiog   behind   the  liead,  holds  it  firmly  in  i 
atraiglit  line   with  the  body;   others  control    the  putientV 
liiiihw  if  he  has  not  been  anesthetized.     The  surgeon,  sCiU) 
in^  lit  the  patient's  right  side,  recognizes  with  his  finger  t] 
hynid  bone  and  thyroid  and  cricoid  cartilages,  and,  uiurkim 
with  his  left  forefinger  the  lower  border  of  the  criroid  card 
Hge,  makes  an  incision  downward  from  it  in  the  median  line 
from  one  and  one-half  to  two  inches  in  length,  according  to 
the  size  of  the  patient.     He  curries  the  incision  through  the 
skin  and  fascia,  separates  thestemo-hyoid  and etenio-thyroid  ; 
Riitscles  with  the  handle  of   his  knife,  and  lays  bare  tfafl4 
isthmus  of  the  thyroid.     If  any  large  veins  are  encountered,  J 
they  must  be  carefully  diiiwu  a.'fide  or  divided  between  twOiJ 
ligatures,  but  bleeding  from  smaller  ones  may  be  safely  di»r'J 
regarded,  for,  as  Trousseau  pointed  out.  it  will  cease  as  sooal 
as  the  trachea  iw  opened,  and  the  venous  congestion  relierei'^ 
by  the  admission  of  air  to  the  lungs. 

It  ia  well  to  have  one  or  two  assistants  hold  the  sidea  Q^fl 
the  ineisiim  apart  during  the  disjiection,  if  they  can  bo  de^'f 
ponded  upon  Ui  do  so  without  disturbing  tlie  relations  of  U 
parts  by  drawing  too  forcibly  toward  one  side  or  the  othei 

The  isthmus  of  the  thyroid  is  next  drawn  upward  with 
blunt  book,  and  three  ur  four  rings  of  the  tiuchea  expos 
below  it,  anil  divided  from  below  iipwurd.  If  for  any 
reason  it  is  di'sirable  to  make  the  incision  higher  up,  or  if 
the  isthmus  is  unusually  broad,  it  may  be  divided  between 
two  ligatures,  in  which  ca.ie  the  incision  of  the  trachea  ahouT  * 
be  maile  from  the  lower  border  of  the  cricoid  I'Artilage  dowi 
ward. 

The  inciaion  in  the  tracbca  should  always  be  free  enoud 
to  admit  the  canula  readily,  and  should  be  made  by  a  quia 
thrust  with  a  sharp-pointed  knife,  which  must  Iw  prevente 
from  penetrating  too  deeply  at  first,  by  holding  it  close  ti 
its  point  After  the  puncture  has  been  thus  made,  il 
enlarged  by  gentle  sawing  movements  of  the  knife,  or  n 
scissors. 

The  knife  is  retained  in  the  (raclica  as  a  guidis  until  tbe 
dilator  or  bivalve  eanula  (Figs,  202  and  203)  has  been  in- 
troduced. The  bcMt  dilator  is  the  three-bladerl  one;  it  is 
introduced  dosed,  it^  blades  then  expanded,  and  the  punnfr- 
nent  eanula  passed  in  between  them.     The  eaiiuln  should  b 
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ourvecl.  double  to  facilitau>  cleaning,  and  with  an  n|iening  on 
ita  convexity,  through  which  the  expired  uir  can  pass  to  the 
larvnx. 

Some  i<urgeona  steady  the  tracliea  by  dntwing  it  toward   ' 
the  chin  with  a  tenaculum  introduced  at  the  lower  edge  of 


the  cricoid  cnrtihige.  Gurdon  Buck  uxed  for  this  purpose 
a  rather  nurrow  lance-shaped  knife,  bent  at  a  right  angle  on 
the  flat,  and  also  gi-onved  on  th«  bm^k  for  use  na  a  director. 

Oilhaiio-  "T  TkKriiio-eautery.  —  The  danger  of  hemor- 
rhage, especially  iu  the  itdult.  has  led  many  sturgeons  to  use 
the  galvano-  or  therino- cautery.  Its  hemostatic  advantages, 
however,  are  offset  by  a  large  eschar  which  it  causes,  and 
the  possible  necrosis  of  the  tracheal  cartilages.'  The  cautery 
shoald  be  used  only  to  divide  the  soft  parts,  the  tracliea 
should  be  opened  with  the  knife.  Saint  Genuain  has  also 
sought  Ut  preveni  hemorrhage  by  making  the  incision  wiUi 
H  reil-hot  bistoury. 

itHOI'HAUO'IDMV. 

The  ceriuphnguH  begins  in  front  of  the  sixth  cervical  ver-  , 
t«bra  in  the  median  line,  or  just  behind  t)io  cricoid  cartilage; 

'  See  the  dleoiission  in  tlie  S>ci^t^  do  (.'hirurgie,  May  U  M  .Tune  18, 
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at  first  it  indines  slightly  tnwant  tlie  left,  then  retiuna 
the  median  line  as  It  passes  beliiml  the  steniiiui,  iticliDca 
the  right  at  the  arch  of  the  aorta,  and  again  to  ihc  left  as 
it  approaches  the  diaphragm.  The  left  recurrent  laryngeal 
nerve  lies  between  its  cervical  portion  and  the  trachea,  the 
right  recurrent  nLTVo  lies  upon  its  outer  aide.  It  is  covered 
unteriorly  by  the  trachea  and  left  lobe  of  the  thyroid  gland, 
and  crossed  by  the  left  inferior  thyroid  artery  and  vein. 
The  guide  to  it  is  the  trachea.  The  operation  of  external 
(Esophagotoiny  may  be  requiied  for  the  relief  of  stricture, 
the  removal  of  a  foreign  bodj.  In  the  former  case,  it  i 
be  performed  above  or  at  the  level  of  the  stricture  for 
purpose  of  dividing  or  dilating  it,  or  below  the  stricture 
as  to  allow  the  introduction  of  food  into  the  stomach.  The 
left  side  of  the  oesophagus  is  more  accessible  in  the  neck  than 
the  right,  and  the  incii^ion  may  be  made  in  the  median  line 
or  parallel  to  the  inner  border  of  the  stemo-clcido- mastoid 
liiusdo.  As  tlie  walls  of  the  cesophiigns  arc  flaccid,  a  guide 
should  be  use<]  if  it  is  possible  to  introduce  one.  The  l>est 
one  is  the  instrument  known  as  Yacca-Berllnghieri's  snaai 
(Fig.  204).     It  is  a  hollow  uietallic  instrument,  eurved 


cin. 

:  so  ^^\ 


one  end  like  a  urethnil  sound,  but  to  a  less  degree,  with  a 
long  opening  in  the  concavity  or  on  the  left  side,  extendiiig 
not  quite  to  the  end.  Within  the  sound  is  an  elastic  elan, 
the  side  of  which  can  be  made  to  project  through  the  open- 
ing and  distend  the  cesophaguB,  ils  point  being  engaged  in 
the  cul-de-sac  at  the  extremity  of  the  sound.  In  some  cases 
the  foreign  body  can  be  used  as  a  guide. 

Lateral  Im-mon. — Dorsal  decubitus,  head  ext«nded,  fi 
tunieil  slightly  to  the  right.  The  surgeon,  standing  at  t 
patient's  left,  makes  an  incision  through  the  skin,  subcutai 
oils  cellular  tissue,  and  the  platysmaa  little  on  the  inncr^ 


AMPUTATION    OK    TH 


333 


I  of  tbe  iiiiiei'  bonier  of  the  Bternit-dcidu-mastoid  from  a  point 

B  inch  above  the  sternum  to  tiie  level  of  tho  upjwr  border 

I  of  the  lliyroitl  cartilage.     If  the  external  or  anterior  jugular 

I  IB  eucountered,  it  must  be  drawn  aside  or  divided  between 

I  two  ligatures.     The  fascia  is  tlien  divided,  the  omo-bvoid 

muscle  drawn  aside,  and  then  tlie  side  of  the  thyroid  gland 

followed  downward.  The  stern o-deido-masto id  and  tbe  great 

I  vessels  are  drawn  outward  with  a  blunt  hook,  the  trachea 

tnd  thyroid  gland  to  the  right,  and  then  the  surgeon,  work- 

'  ing  with  his  fingers  or  blunt  in«lriiments,  separates  the  tis- 

I   mies  at  the  bottom  of  the  wound  and  exposes  the  cesophagus, 

jrhicli  can   be  recognized  by  it«  Battened  appeamnce  and 

I  muscular  wall.     If  more  room  is  neeiled.  the  fiternsi  bead  of 

I  the  fitemo-cleido-uinstoid  must  be  divided.     Vacca's  sound 

1  then  introduced  through  the  mouth,  its  elastic  staff  pro- 

ject«d   through   tbe   lateral   op4^ing  so  as  to  distend  the 

ceeopbagus,  and  recognized  by  the  finger  at  the  bottom  of 

tbe  wound.     The  surgeon,  having  satti:>fied  himself  that  the 

recurrent  larj'ngeal  nerve  and  inferior  thyroid  artery  are  out 

of  the  way,  punctures  the  oesophagus  by  picking  it  up  witli 

I  two  hooks  or  toothed  forceps  and  cutting  between  them, 

I  and  enlarges  the  opening  with  scissors  or  a  blunt-pointed 

bistoury. 

Median  Iru-ision. — The  incision  is  the  same  as  in  tniche- 

I   otomy.     After  the  trachea  has  been  exposed  in  the  median 

line,  the  surgeon  separates  it  on  the  left  side  with  a  director 

I  from  the  sterno-thyroid  and  stemo-hyoid  muscles,  and  opens 

I  the  esophagus  on  the  outer  side  of  the  recurrent  laryngeal 


CHAPTER  V. 

OPKRATTONS  UPON  TBB  TIIUBAX. 

AMPl'TATION  OF  THK  liBBA:^'!'. 

TilK  [Mtient  is  placed  upon  )ier  hack,  inclined  somewhat 
toward  the  opposite  siiie,  and  the  arm  abducted  so  as  t<» 
make  ibe  skin  ami  jieeloral  muscle  tenwc.     Two  curved  in- 
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K^&  «f  Ife  laver  paeterior  intenxieu]  arteries  cnt«iB  i 
mmS^  BtcrooEtal  space  near  the  spinal  column,  i 
iirtK^irlj  fiuB   beloir  tipward  acmes  the  space 
'  ttMlf  in  a  gTDore  tm  the  inner  side  of  the  Inm 
Wvirc'  «f  tlw  opper  rib.     Ic  occupies  tliis  groove  i 
nwlMS  tL<r  anterior  thirl  nf  the  space,  whon  it  learcs  tl 
■aarliiMirr  vitlt   the  branches  of  the  anterior   interc 
atttfT  OMBing  frniu  tlic  iuienial  mammary.     At  this  f 
Iwiwvnr,  il  b  an  smM  thnt  iu  division  is  not  of  much  c 
miwBc^.     The  only  part  of  iLx  coiiree  whore  its  injur 
hi  I*  fi«rwl  ia  in  tlie  iHtsterior  third  of  the  intercostal  sp* 
WRw  il  has  passf-l  behind  thn  lip  of  the  rib.     t'nDse(|U 
if  an  opening  is  to  be  niude  into  the  jjleunil  I'iivity,  . 
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often  a  matkT  of  connidcvablc  ilifficiiUy  in  coiiseiiueiice  of 
the  infiltration  of  the  parts,  make  an  incision  fwrallol  to  it, 
one  or  one  and  one-half  inches  in  length.    Divide  the  tissuea 
layer  by  layer,  until  tlic  rib  can  he  distinctly  felt  with  the  1 
finger  introduced  into  the  wound.     Place  the  end  of  the  I 
finger  upon  the  upper  bonier  of  the  lower  rib,  and,  keeping  | 
the  knifL'  dose  to  the  Ijonlcr,  Jivi.ic  tlif  musdcfi  uml  plenra 


If  a  trocar  or  the  aspirator  is  used,  it  must  be  thruet  in 
with  a  sharp  push  ho  as  certainly  to  penetrate  the  pleura, 
which   is  often  thick   and   tough.     The  outer   end  of  the  , 
CBDula  should  he  wrappeil  in   a  long  sleeve  of  moistentid   , 
gold-beater 'a  akin,  which  will  hang  down  over  its  orifice, 
and,  while  permitting  the  escape  of  the  pus,  will  prevent   i 
the  entrance  of  the  air  (Fig.  205);  or,  as  suggested  by  Dr.   i 
Flint,  a  Davidson  syringe  can  he  attarhed  to  the  trocar. 

See  also  Resection  of  the  ribs,  page  l'J'2. 


ARACENTESIS  OF  TUB  PBIIICARDIUM. 

Normally  the  pericardium   is  in  contact  with  the  ehi-st 
"  nljr  io  the  mdian  line  under  the  sternum;  hut  when 
B-6  AModed  with  licjuid  the  area  of  contact  becomes 
^  tBpecially  by  extension  downward  and  to  the 
^eart  is  at  the  saiwe  time  pressed  upward  and 
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ba<:kwar(i.  The  limits  of  tlie  pericardium  can  be  i 
tairied  with  gre^it  accunn'y  by  percussion  and  auscultatiol 
and  this  should  always  be  done  before  puncturing.  Al  1" 
point  selectfd  for  puncture  tbe  pidsations  of  the  lieart  ehoul 
lie  imperceptible,  or  at  least  very  faint,  and  it  should  be  a" 
lutely  flat  on  percussion.  It  should  also  be  reuieinber^ 
that  the  internal  mammary  artery  runs  parallel  to  the  m 
of  tbe  sttTnum,  and  a  fingcre  breadtb  frrim  it. 

If  the  knife  i.i  used  the  tiseues  must  be  divided  layer  I 
layer,  and  the  finger  should  always  be  introduced  into  t' 
wound  before  the  pericardium  itself  is  inclined,  to  make  si 
that  the  lieart  ia  not  in  cuntuct  with  it. 


CHAPTKR   VI. 


I,L,  STOMACH,   AND* 


PABAOBNTBSIS  OF  TUB  ABDOMEN". 

In  order  to  avoid  injuiy  to  the  different  viscera,  aud  espt^S 
cially   to  the  intemid  epign-itric    arterv,    which   runs  frottfl 
the  middle  (jf  Poupart's  ligament  tiiwaril  the  umbilicus,  the ~ 
puncture  should  be  made  cither  in  the  median  lint'  midw&y 
betweeu  the  umbilicus  and  tbe  sympiiysis  pubis,  or  midwsy 
between  the  umbilicus   and   the  anterior  superior  spine  of 
the  ilium.     The  instrument  used  is  n  trocar  and  canula  nr 
tbe  needle  of  an  aspirator.     The  <lepth  to  which  it  sliall  be 
allowet]  to  penetrate  is  regulated  by  the  finger  placed  upon 
its  side,  and  it  should  be  plunged  in  eharjily,  without  n  pre- 
liminary incision,  at  the  selected  point,  which  should  be 
absolutely  fiat  upon  percussion.     As  there  is  a  possibility  of 
svncopo  occurring  during  the  operation,  in  conse<|Upncc  of 
the  withdrawal  of  pressure,  it  is  prudent  first  to  pass  a  broad, 
many-tailed  Haiiuol    bandage  about   the  ai'douieu.  cniHsing 
its  ends  beliind,  so  that  an  assistant  standing  at  each  side 
can  draw  upon  them  and  tighten  the  bamhige  as  the  liquid  . 
escapes,     li  is  usually  sulficicnt.  however,  to  have  an  a    " 


I 

I 

r 
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ttDt  mnkf  steady  piossui-e  with  one  liaiid  on  eacli  side  of  the 
ahdomcu.  During  the  opemtion  the  psLtient  should  be  seated 
or  inclined  toward  one  side. 

8hou1d  hemiirrhuge  ensue,  the  utteinpt  must  firat  he  made 
to  control  it  by  the  pressure  of  the  canula  or  of  a  hirger 
gum  catheter  introdutied  through  the  puncture.  This  fail- 
ing, the  entire  thicknms  of  the  abdominal  wall  must  be 
pinched  up  and  compressed,  or,  in  extreme  cases,  an  acu- 
pressure uccdle  or  harelip  pin  passed  acroae  ttie  course  of 
the  bleeding  vessel  and  pressure  made  by  a  twisted  suture 
thrown  around  ils  ends. 

When  it  is  necessary  Ui  i)ractUe  paracentesis  upon  a 
pregnant  woman,  Ollivier  recommends  the  selection  of  the 
neighborhood  of  the  umbilicus  tor  the  puncture;  Scarpa 
preferred  the  left  hypochondrium.  Velpeau  the  left  flank. 


I 


liASTKHTUMV  ANti  UAI'TKOSTOMY, 

The  word  <jastrototiit/,  which  was  first  used  to  indicate  an 
operation  by  which  an  incision  was  made  through  the  ab- 
doiuinul  walls,  whether  for  the  removal  of  a  tumor,  the 
relief  of  strangulation  of  the  intestiucti,  or  the  opening  of 
the  stomach,  is  now  generally  restricted  to  the  latter,  that 
is,  to  an  opening  made  through  the  abdominal  wall  into  tho 
cavity  of  the  stomach.  When  the  opening  is  made  a  per- 
manent one,  the  term  i/aitroitoniy  (joor^/.  stomach,  and 
ara^a  mouth)  is  used.  L'lpnrotomy  {i-u^aiia  the  flunk),  a 
term  originally  applied  to  the  operation  for  the  relief  of 
lumbar  hernia,  is  now  generally  substituted  for  gastrotomy 
in  the  sense  formerly  given  to  that  word,  to  indicate  an  in- 
cision through  tlie  abdominal  walls.  It  is  sometimes  used 
in  combination,  also,  as  laparo-enterotomy, — ileotomy, — 
typhUilomy, — colotiimy.  to  indicate  tflcision  of  the  large  or 
small  intestine,  hut  the  use  oF  the  terms  enterotomy  and 
colotomy  in  tiiis  sense  is  much  more  general. 

Tho  o|teration  of  gastrotomy.  the  earliest  recorded  ex- 
ample of  which  dates  biwk  to  the  firat  half  of  the  sevon- 
teeiith  century,  has  been  a  very  sacceBafuJ  one.    Of  thirteen 
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t^iisca  L'olk'fU'il  b^  various  writere'  onl^  one  terminal 
ftitally,  iinil  in  tliut  case  tlic  cause  of  death  is  not  knoi 
Gostrostomj,  on  the  other  hand,  ia  a  niuuh  more  recent 
very  fatal  operation.  The  editor  of  the  Gazette  Hr 
madaire.  May,  187li,  mcntinnB  twenty-two  caees, 
which  terminated  futally.  This  diacoumging  set 
since  been  broken  by  Verneuil's  succeesful  case,  reported 
in  the  same  journal  October  ^7,  1876,  but  this  again  was 
followed  by  two  fata!  ones,  one  by  Callcnder,  the  other  by 
Lannelongue ;  perhaps  the  latter  of  these  should  bo  claaa 
as  a  success,  Ibr  the  patient  survived  the  opemtion  tweiil__ 
six  days  and  died  asphyxiated  in  consequence  of  the  p^' 
fomtion  of  a  bronchus  by  t)ie  cancer,  which  occupied  the 
tcsophaguH  and  led  to  the  operation.  As  the  operative 
methods  are  essentially  the  same  in  both  operations,  the 
cause  of  this  difference  in  result  must  be  sought  elsewhere ; 
and  it  is  not  difficult  to  find.  While  gastrotomy  has  always 
been  undertaken  for  t!ic  purpost-  of  removing  a  foreign  bmty 
from  the  stomach  of  a  healtliy  persoD,  gastrostomy  has  been 
performed  aa  a  last  resource  upon  individuals  reduced  by 
starvation  and  usually  in  a  condition  of  cachexia  produced 
by  malignant  disease.  In  twenty  of  the  twenty-three  fkbil 
cases  the  cosophagus  was  obstructeil  by  cancer ;  in  the 
niaining  throe  the  stricture  -was  traumatic,  but  of  donl 
nature:  in  Verneuil's  successful  case  tJie  stricture 
traumatic:  in  Lannelongue 's  it  was  cancerous.* 

When  the  stomach  is  distended,  it  is  in  contact  with 
anterior  abdominal  wall  over  quite  a  large  area  below 
left  lobe  of  the  liver;  when  it  is  empty,  this  area  of  coni 
becomes  very  small,  and  lips  between  the  left  lobe 
liver  and  a  trunsverse  line  drawn  at  the  level  of  the  onl 


•   El'vi^n  .>r  tho!i3  lire  c,\\<'n  witli  dclnil*  \n  nn  Hrti.'I.^  I<v  I 
in  tlie  lliclimond  nnd  I^iibvilk  Merl.  J.iurniil.  April,  1HT( 

'  In  lB»y  I  tulloemJ  \Jilflknl  Hfeor-I,  Nov.  1882,  y.  (105)  !>3  <a 
of  gM'triiitmny  fur  nhelriitLii>ri  of  llio  ci?iophni;u«,  nf  wliich  18  » 
ciratriciDlwItliFldenilis.  mill  T5cnnccroue;  uf  tbn  Inner  54  died  w 
tlirM  wceiiB  nftcr  tliu  operutinn,  iiniJ  20  survived  Fur  piHods  vujll 
from  Ihrea  «wkB  to  eigbt  muotb*,  two  or  tbrte  b«ing  itill  alive  *tt 
dale  or  tho  [iul  ropnrL  The  inlluence  of  tbe  enfeelJed  condltioalli 
dtired  by  cncbutlA  nnd  alHrvutinu  iiiinn  tlje  result  i*  to  marked  9 
if  ihi-  iiiii^nitirin  it  lo  bo  dune  nt  all  it  should  1>o  Hono  na  cnrlj  ei 


if  ihi-  ..(ipnaion  it  I. 

■  .l-^IClk-HbtC- 


ttASTHDTOMY     AXU    G  A  ST  KOSTO  SI  Y 

omi  of  the  niiilb  rib.  The  guide  to  this  line,  aa  Tillniix'  ha« 
shown,  iH  the  anterior  en<l  of  the  tenth  rib.  which  can  be 
rcaUily  felt  projecting  beyond  the  border  of  the  cartilages 
of  the  false  rib)?,  and  can  bo  made  to  yield  a  sort  of  friction 
sound  by  rubbing  it  against  the  ninth.  St'dillot'  claimed 
that  when  the  stomach  was  empty,  it  was  nowhere  in  contnot 
with  the  anterior  abdominal  wall,  being  separated  from  it  by 
the  liver  iind  transverse  colon,  anti  recommended  that  it 
tihonid  he  approache<i  by  a  crucial  incision  through  the  left 
rtfctat  muscle  two  or  three  in«h»?8  below  the  xiphoid  appen- 
dix of  the  sternum.  He  ppisscj  his  finger  along  the  border 
of  the  left  lobe  of  the  liver  to  the  diaphragm,  encountered 
the  stomach  there,  seized  it  with  pronged  forceps  intro- 
duced along  the  finger,  and  drew  it  up  to  the  incision  while 
pressing  the  colon  downward.  Although,  as  slat«d,  more 
recent  investigations  have  shown  that  the  normal  stomach 
when  empty  is  still  in  contact  with  the  anterior  abdominal 
wall,  these  directions  for  finding  the  stomach  may  he  useful 
in  caaes  where  it  has  been  drawn  hack  and  bound  down  to 
the  poeterior  wall  by  inflammntory  adhesions  or  neoph 

l^ic  place  at  which  the  incision  should  be  made  into  the 
stomach  it8(.<lf,  is  determined  in  gastrotomy  somewhat  by  the 
position  of  the  foreign  body  within  the  viscus;  in  gastros- 
tomy it  shouW  lie  midway  between  the  greater  ana  lesser 
curvatures,  and  at  the  junction  of  ihe  cardiac  and  pyloric 
portions.  This  junction  is  ofYen  rendered  plainly  visible  by 
an  annular  narrowing  of  the  stomach  nt  that  point,  and  in 
any  case  can  be  reatlily  determincil  by  its  ilistnnce  from  the 
pylorus,  which  cun  be  reacheJ  with  the  finger.  The  curva- 
tures con  he  recognized  by  the  vesfiels  running  along  them. 

Amesthosin  is  usually  employeil.  although  a  serious  objec- 
tion to  its  use  in  gastrostomy  is  found  in  the  vomiting  which 
it  is  so  likely  to  cause,  and  Ihe  ransefiuent  tearing  out  of  the 
sutures  uniting  the  stomach  to  the  abdomen.  Possibly  local 
atiicsthesia  by  cocaine  wontd  be  sufficient. 

Tile  external   incision  is  the   same  for  both  operations. 
The  incision  made  in  the  wall  of  the  stomach  should,  in  ^ 
trotoiny,  be  only  large  enoii;i:h  to  permit  the  removal  of  the 
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foreign  body ;  if  tills  is  small,  the  elasticity  of  the  part»  a 
the  mobility  of  tlie  mutous  membrane  may  be  sufficient  I 
close  the  opening,  and  prevent  the  aubeequent  escape  of  tl 
contents  of  the  stomach,  but  in   most  cases  i 
sutures  will    be   necessary.      Sedillot    used   a   continual 
suture,  and   brought  the  end  out  through   the  abdomitu 
wound,  which  was  then  closed  with  interrupted  sutures;  1 
found  uo  difficulty  in  withdrawing  llie  thrciid  u  few  c' 
later.     A  silver  or  catgut  suture  npplied  according  to  o 
of  the  methods  hereinafter   described   under   the  head  t 
suturo  of  the  intestines,  with  both  ends  cut  short,  would  n 
be  preferred.     Labbe  united  the  sides  of  the  iucisiou  in  t 
stomach  to  those  of  the  incision  in  the  abdominal  wall,  i 
allowed  the  gastric  fistula  thus  treated  to  close  BpontaDcously. 
Operation  — An  incision    from  one  and  one-half  to  two 
inches  in  length,  is  made  paraJlcl  to  and  half  un  inch  on  tbc 
inner  side  of   the  cartilages  of  tht.   left  false  ribs  endingM 
below  at  the  ktel  ot  the  base  of  the  cartilage  of  the  ninW'J 
rib,  which  corresponds  to  llic  depression  that  can  he  felt  juafril 
above  the  pomt  of  the  tenth  rib  (tig  20ti).     The  incision>>| 


Fio  20(, 


I,  and 


is  carried  down  layer  by  layer,  and  the  peritoneum  divider 
upon  a  director.  The  stomach  is  recognized  just  below  the 
left  lobe  of  the  liver  by  its  wliite  color,  suioolli  surface,  and 
the  arrangement  of  its  arteries.  If  it  does  not  present  i 
the  wound,  it  must  be  sought  for  by  passing  the  finger  alo 
the  border  of  the  liver,  and  prcHsing  the  transverse  t 
downward. 

When  the  stricture  i;^  close  the  stomach  and  intestines  t 
usually  empty  and  the  abdomen  deeply  sunken  hy  a 


plifric  {iressurp.  In  such  caaes,  when  ciich  sitcccHsivo  layer 
is  <livkk-it  it  rises  from  the  underlying  intuts,  and  nlien  tlie 
{Kjritoiicum  is  openud  tlie  uir  nisliee  in  luid  the  abdominal 
wall  rises  away  from  the  stomach  and  becomes  level  with  the 
sternum  and  cartilages  of  the  ribs. 

When  fonnd,  the  stomach  is  seized  with  pronged  forceps, 
and  drawn  up  into  the  abdominal  wound.  At  this  stage, 
Vemeuil  secured  the  stomach  by  transBxing  its  wall  with 
two  long  acupressure  needles  crossing  the  cutaneous  wound 
at  right  angles,  inciseil  it,  and  fastened  the  edges  of  the 
two  incisions  together  with  fourl«eu  silver  sutures.  Luhbe, 
before  opening  the  stomach,  fastened  it  to  the  abdominal 
wall  by  eight  silver  sutures  passeii  by  means  of  sharply 
curved  needles,  which  were  made  to  transfix  the  abdominal 
wall  nearly  half  an  inch  from  the  edges  of  the  incision.  By 
this  means  the  two  jieritoneal  sTirfacea,  visceral  and  parietal, 
adjoining  the  incisions  were  maintained  in  contact,  and  their 
immediate  union  favored. 

Pcritrinitis  threatened  in  Labbe's  case,  but  wa8  checked 
by  the  application  of  a  thick  layer  of  collodion  over  the 
entire  abdomen,  immobilizing  the  latter  so  completely  tliat 
the  respiration  became  purely  supra-costal. 

The  method  now  in  favor  in  gastrostomy  is  to  stitch  the 
parietal  peritoneum  to  the  skin  all  around  the  incision,  and 
then  to  fasten  the  unopened  stomach  in  the  wound  by  several 
sutures  which  traverse  its  muscular  coat  but  do  not  enter  its 
cavity,  and  whoeo  deeper  ends  then  transfix  the  abdominal 
wail.  This  gives  a  broad  surface  of  contact  between  the 
peritoneum  of  the  stomach  and  that  of  the  abdominal  wall, 
and  favoi-s  their  prompt  union.  The  protruding  portion  of 
the  stomach  may  also  bo  transfixi-d  with  two  long  pins  which 
rest  upon  the  skin  and  prevent  strain  on  the  suturci>.  The 
ojioning  of  the  stomach  is  delaye<l  as  long  as  possible,  from 
one  to  eight  days.  If  necessary,  food  can  he  introduced  by^^ 
pnnoturing  with  an  aspirating  needle. 


LAPAItoTOMV,  ABBOMINAL  8BCTI0N  (UASTKOTOMV). 

Laparotomy  may  be  undertaken  for  the  relief  of  occlue 
of  the  intestines,  or,  aa  in  the  case  reported  by  Dr.  San 
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White,  of  Hudson,  N.  Y.,  in  1S06,'  for  the  removal  of  ^ 
foreign  body  from  the  small  intfstine  or  as  a  part  of  opera-" 
tiona  upon  the  cimtentB  of  the  abdomen.  When  the  nature 
and  seat  of  the  obstruction  can  he  determined  beforeband, 
and  especiutty  in  caseu  of  intui^isusception,  hs  Dr.  Sands  has 
shown.*  the  operation,  if  not  loo  long  delayed,  offers  a 
reasonable  chance  of  success  ;  but  in  chronic  invagination, 
and  when,  the  cause  and  position  of  the  obstruction  being 
unknown,  the  chances  of  fiuiiing  it,  or  of  relieving  it  when 
found,  are  very  slight,  and  the  dangers  of  lajwrotomy  very 
great,  Nelaton's  operation  of  entenitomy  should  be  p'S*  I 
ferred.  An  exception  t*i  this  preference  for  enterotomy" 
must  be  noted  in  thu»e  rare  caaes  where  the  obstraclion 
is  situated  very  high  up,  probably  near  the  duodenum  ; 
then  the  portion  of  intestine  above  the  obstruction  will  not 
be  able  to  absorb  sufficient  food,  even  if  it  is  long  enough  to 
permit  of  the  eslablisbment  of  an  artificial  anus  in  the  groio. 
In  Bueb  a  case  any  surgical  interference  must  be  directeAl 
to  the  immediate  removal  of  tlie  obstnictioii. 

Operation. — The  point  for  making  the  incision  may  some- 
times be  determined  by  the  position  of  the  obstruction  < 
the  foreign  body,  but  in  most  cases  it  should  be  made  in  tlie 
median  line  below  the  umbilicus.  After  having  recognisotl 
the  peritoneum  and  divided  it  upon  a  director,  a  ^nger  shoi 
be  introduced,  and  tbc  obstruction  sought  for.  In  tlie  caao  M 
an  intussusception,  the  invugiuated  portion  should  be  gently 
withdrawn :  if  any  difficulty  is  experienced  in  accomplishing 
this,  the  loop  shoubl,  if  poasittle,  be  brought  out  through  t' 
incision,  and  disin  vagi  nation  effected  by  pulling  the  outer 
or  cnsheathinff  layer  downward,  and  squeezing  hack  the 
lower  end  of  the  intussuscept-um.  If  the  invagination  can- 
not be  reduced,  or  if  it  is  found  to  be  gangrenous,  it  has 
been  proposed  to  excise  it,  and  unite  the  divided  ends  of 
the  intestine  by  sutures,  or  to  insert  the  upper  end  into  the 
crecnm,  and  close  the  lower  end  with  a  ligature.  Leichten- 
stem*  hoj!  collected  three  cases  of  the  latter  operation,  only 
one  of  which  was  successfiil. 

'  RepubliBh(<d  in  Amer.  JourH.  of  Med.  ScUnee;  July,  1870,  n.  S. 

*  In  a  VKluable  paper  upon  Tho  Traatnient  ut  Iiil.uuutceplion  \ 

Abduminal  Seolion,  N.  Y-  Mrd.  Jvurn-,  Juno,  1877. 

•  ZioinHen'i  CyelopindiB,  Now  York,  vul.  vii.  p.  Ki. 
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lUllHT  INIUIINAI,  KNTEKOrriMV  {nKI-ATON's  OPKUATIuN).  H 

Ah  \<mg  ago  iis  1S1'.>,  it  vaa  pro[>08<Hl  to  oslaltlieli  an 
artifiriiil  aiiu8  in  tlie  ileum  in  cose  tbc  intestinal  obatructjoti 
could  not  bo  found  or  removed  by  laparotomy;  but  Nulaton 
wan  llie  first  (184*1)  til  subntitutc  this  for  tbe  other  oporn- 
tion,  giving  up  tbc  search  after  the  obstruction  entirely. 
His  theory  was  that  many  obstructions  would  relieve  them- 
selves in  time,  if  a  temporary  outlet  ahoulil  be  fumisluMl  lo 
tlie  accumulation  above :  in  some  eases,  on  tbe  other  liand, 
where  the  obstruction  is  permanent,  an  artificial  anus  in  the 
ileum  meets  the  "vital  indication"  perfectly — for  example, 
when  the  obstruction  is  in  the  lower  portion  of  tho  small 
intestine;  while  in  uthors,  again,  where  the  occlusion  occurs 
bi'low  the  ileo-caccal  valve,  and  the  relief  affonled  would, 
consetiuently,  be  imperfect,  the  obstruction  is  usually  due 
to  malijniant  iliseasc,  which  in  itself  wouM  soon  destroy 
life,  anil  against  which  neitlier  laparotomy  nor  any  other 
operation  would  avail. 

It  is  also  essential  to  the  proper  nourishment  of  the  patient 
that  tlie  greater  part  of  the  Kmatl  intcftine  should  reniain 
serviceable ;  that  is,  that  th«  ojiening  should  be  made  in  the 
lower  part  of  the  ileum.  Of  course,  this  cannot  be  uccimi- 
plished  when  the  obstruction  is  situated  high  up,  hut,  iu 
other  cu.^es,  Nt-laton  found  tliat  the  intestinal  loops  nearest 
tlie  obstruction  always  occupied  the  right  iliac  fossa,  and 
he,  therefore,  cut  llirough  the  alidominal  wall  Just  above 
the  outer  half  of  Pouparl's  ligament  on  the  right  side,  and 
opened  the  first  loop  that  presented  in  the  incision.  The 
portion  of  tlie  intestine  below  an  obstruction  is  always  empty 
and  shrunken,  and  does  not  come  into  contact  with  the  ante- 
rior abdomiual  wall,  so  that  there  is  no  danger  of  making 
the  opening  in  it  by  mistake.  It  occasionally  happens  when 
tlie  obstruction  is  situated  in  tlie  colon,  that  the  distended 
ciecum  fortunately  presents  in  tlio  incision,  and  the  artificial 
anus  is  establishetl  below  tho  ileo-caecnl  valve. 

Thr  aperation  is  simple  (Kig.  :i<l7).  .Make  an  incision 
liarallel  to  and  about  an  inch  above  I'oupart's  ligament, 
bejfinning  at  the  anterior  superior  spine  of  the  ilium,  and 
euding  opposite  the  internal   inguinal   ring.      Divide  the  i 
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tissues  lu^er  by  layer,  open  tlie  peritom-um  up<m  a.  tlirecto 
for  one  iniil  one-half  incLen,  and  fasten  thi;  inttwtinnl  1 
n'hicli  presents  in  tlu'  opening  to  the  ahdominul  wall, 
by  a  wire  suture  at  each  end   of  tlic  incision,  and  then  bjitj 
tvfo  or  three  others  on  each  side.     Open  the  intistine  hy 
longitudinal  incision  hetwecn  the  two  rows  of  sutures. 
sutures  should  uut  include  the  skin,  and  are  best  placed  bjj 
means  uf  a  sharply  curved  uuedlu,  which  id  lirHt  passed  tiitO'B 


the  intestine,  and  then  brouglit  out  through  it  and  the  deep  i 
edge  of  the  incision.  By  this  means  the  poriloncal  surfiiceft  I 
are  kept  so  closely  in  contact,  that  when  the  intesUne  i 
opened  its  contents  cannot  make  their  way  into  the  pori-  I 
toneal  cavity.  Or  the  parietal  peritonoum  may  first  be  I 
drawn  out  and  stitched  to  the  skin,  as  recommended  i 
gBBtrostomy,  fj.  v. 

For  description  of  the  opoi-ation  hy  which  the  contiuuit^'i 
of  the  intestine  may  be  restored  in  cases  in  which  the  ocdu" 
sion  is  ultimately  relieved,  sw  Closure  of  Artificial  Aniti| 
p.  348. 


COLOTOMV. 


Tbe  colon  mny  bt'  ojierKHl  in  its  aeceiidiiig  tir  dt'scendlng 
portiuiiD  by  lui  incision  in  tlie  lunibur  region  not  involving 
the  peritoneum,  or  at  tlic  aiguioiH  flexure  by  un  incision  in 
the  left  inguinal  region  opcuing  tbe  peritoneul  cavity.  The 
talter  is  known  m  Littre's  operation  or  inguinal  colutomy, 
tbefonner  as  Calliaen'sor  AmussatH,  or  as  lumbar  colotouiy. 
Littre's  operation,  for  a  long  time  almost  entirely  aupereedeji 
by  the  other,  except  in  cases  of  imperforate  anus,  iJ]ould.  I 
think,  bo  generally  preferred  to  it  because  of  its  greater  ease 
and  certainty  of  execution,  and  ei|ual,  if  not  greater,  safety. 
The  dread  of  opening  tbe  peritoneal  cavity,  which  led  to  the 
invention  of  lumbar  colototny,  and  gave  it  its  vogue,  has 
been  greatly  diminished  by  antiseptic  methods. 

Littre'g  CoJotomy,  Intfuinal  Colotomy. — Huguier  asserted 
that  the  sigmoid  flexure  in  infants  \»  very  long,  and  is  to  be 
usually  found  in  the  right  iliac  rcgioD,  but  more  recent  in- 
vestigations have  shown  this  position  to  be  an  infrequent 
abnormulity;  consequently  the  tnlestine  must  still  be  sought 
for  on  the  left  side,  aa  Liltre  recommended.  An  incision, 
one  inch  in  length,  is  made  parallel  to  and  a  little  above  the 
outer  half  of  Poupart's  ligament,  and  the  tissues,  including 
the  peritoneum,  divided  layer  by  layer.  The  sigmoid  flexure, 
which  can  bo  recognized  by  its  irregular  lobulated  surface 
and  its  fringe  of  fat,  is  then  sought  for,  drawn  into  tin 
wound,  fastened  to  its  edges,  and  openiil  in  the  mi 
(tcficribcd  under  Right  Inguinal  Enterotomy. 

In  the  adull  the  incision  should  be  from  two  to  three 
inches  long.  The  sigmoid  flexure  can  be  readily  secui-ed  by 
paiwing  the  finger  tbrongh  the  incision  along,  and  constantly 
in  contact  with,  the  iliac  fossa,  the  peritoneal  lining  of  which 
is  reflectwl  to  form  the  mesocolon.  When  the  finger  reachee 
tlio  intestine  it  should  be  hookwl  over  it,  and  can  then  easily 
draw  it  forward.  Ordinarily  the  flexure  presents  spontane- 
■  e  incision. 
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Lumbar  fjnhtumy. — This   operation  was  first  suggw 
by  Callisen,'  in  1797,  as  a  substitute  for  Littre's,  '  ' ' 
view  to  avoiding  the  dangera  incidental  to  an  incision  through 
the  peritoDGum.     He  proposed  to  open  the  descending  colon 
in  the  jjostcrior  tliinl  of  its  periphery,  whore  it  is  not  covered 
by  peritoneum.     So  far  ss  known,  Amussat  was  tlie  first  to 
perform  tlie  operation  in  183!),  and  although  he  opened  tho 
ascending  colon,  and  by  a  transverse  instead  of  a  vortical 
incision,  the  operation  was  essentially  the  same  as  tliat  pro- 
posed by  Cailisen.     All  that  portion  of  the  descending  colon  i 
which  lies  above  the  crest  of  the  ilium  is  usually  uncovered  .1 
by  peritoneum   on    its  posterior   aspect,  and  although  tho  * 
actual   breadth  of  the   uncovere<i   portion   varies  with  the 
degree  of  distention  of  the  bowel,  it  usually  amounts  to  one- 
third  of  the  entire  circumference,  and  is  bounded  on  eaeh 
side  by  one  of  the  three  longitudinal  bundles  of  unstriped 
muscle  chamcteristic  of  the   colon.     In  position   it  corre- 
sponils  nearly  to  the  outer  border  of  t)ie  quadralus  lumbo*  1 
rum,  and  very  exactly  to  a  vertical  line  drawn  a  full  half^ 
inch  behind  the  centre  of  &  transverse  one,  uniting  the 
anterior  and  posterifir  superior  spine«  of  the  ilium  (Mason). 
On  the  right  side  (ascending  colon)  the  uncovered  portion 
is  more  often  smaller,  and  tlie  existence  of  an  actual  meeo-   . 
colon,  although  rare,  is  yet  more  frequent  than  upon  tho  left-| 
side. 

Callisen  proposed  a  vertical  incision  a  little  external  to 
the  outer  bonier  of  the  erector  spinw ;  Amussat  made 
transverse  one  midway  between  the  last  rib  and  the  crest  of 
tlie  ilium,  while  Baudens  and  Bryant  uscl  an  oblique  one 
passing  downward  and  outwanl  at  an  angle  of  45°.  The 
latter  is  to  be  preferred,  because,  while  giving  sufficient 
nioin,  it  inflicts  less  injury  upon  the  vessels  and  nerves  of 
tlie  parts,  tlie  general  direction  of  which  is  the  same  as  that 
of  the  incision. 

The  iiprration  is  performed  ns  follows :     TIk 
etherized,  and  placeil  ii[  a  position  midway  between  the  pro   . 
and  right  lateral,  a  hard  ciwhion  being  placed  under  the  lefti 


'  the  abiloirien  t^i  raise  and 


sujipnrt  It. 


Mason*  aaTi 


!  Cases  nf  L-imbHr  Colutomv,  Am.  Joum.  « 


llic  o[M-mtioD  liits  bucti  iivrfdrnicil  witli  tlio  {>atiuiit  scuEtnl 
anil  lenning  forward  over  the  back  of  tinothcr  chair,  local 
stucsthesia  hewe  obtninod  by  mean8  of  ihc  other  spray. 
The  anterior  ana  posterior  superior  dpinea  of  the  left  ilium 
are  then  recognized,  and  »  vertical  line  drawn  upward  from 
a  point  one-hnlf  to  three-quarters  of  au  inch  behind  the 
centre  of  a  transverse  tine  drawn  from  one  to  the  other. 
This  vertical  line  should  be  marked  with  iodine  or  nitrate  of 
silver,  in  order  to  serve  as  :i  guide  during  the  operation. 

If  the  occlusion  of  the  intcstiue  h&a  not  been  complete, 
and  there  is  reason  to  suppose  that  the  colon  will  be  found 
einj)ty,  it  may  now  be  distended  by  injecting  iiir  dr  water 
through  the  rectum.  Mason  prefers  air,  and  gives  good 
reasons  for  the  preference. 

A  transverse  or  an  oblique  incision  four  or  five  inches  long 
is  then  made,  its  centre  lying  in  the  vertical  line  above  men- 
tioned midway  between  the  last  rib  and  the  ilium.  The 
underlying  tissues  are  recognized  and  divided  layer  by 
layer,  until  the  f&scia  tmitsvcrsalis  and  quadrutu.?  lumbo- 
rum  are  reached.  The  former  is  next  carefully  dividetl, 
and,  if  the  adipose  tissue  covering  the  colon  does  not  then 
appear  in  the  wound,  the  latter  should  be  enlarged  on  the 
inner  side  by  dividing  the  outer  fibres  of  the  quadmtus. 
The  intestine  must  always  be  sought  for  in  the  angle  of  the 
wound  nearest  the  spine,  and  whenever  it  is  desireil  to  in- 
crease its  expr-sed  area  this  must  be  done  in  the  same  direc- 
tion. Bleeding  should  be  arrested  as  it  occurs,  certtiinly 
before  the  intestine  is  opened. 

The  colon  can  usually  be  recognized  by  its  distention  and 
grci-nish  hue,  and  possibly  by  one  of  its  longitudinal  bauds. 
Additional  light  may  be  Uirown  upon  the  correctness  of  the 
recognition  by  noticing  whether  the  supposed  colon  corre- 
sponds exactly  to  the  vertical  line  marked  ujion  the  skin, 
and  whether  or  not  it  moves  up  and  down  witli  the  acts  of 
inspiration  and  expiration,  for  while  the  small  intestine  has 
this  motion  the  luinbar  coloii  has  it  noL 

Two  stout  ligatures  arc  next  passed  by  means  of  curved 
needles  through  the  presenting  [Kirtion  of  intestine,  and  used 
to  draw  it  up  into  the  wound,  and  liisU-u  it  to  the  skin  at 
the  sides  of  the  incision.  The  wound  is  then  filled  with 
s|Hingcs  or  linl.  and  the  buwel  upi'tufl  by  a  hiriptudinal  or 
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crucial  incision.  Ae  aoon  as  the  dii^charge  lius  cenaed,  I 
sponges  or  lint  are  withdrawn,  the  jiarts  cleaned,  the  cxtr 
mitiea  of  the  tcgiimentary  woiiod  closed  with  silver  suture 
and  the  edges  of  the  oywning  in  tlie  intestine  made  faat  I 
the  skin  with  a  few  sutures  of  fine  silk. 


CI.Of!|!UV:  OF  AN  ARTIFICIAL  ANUS  OR  FECAL  FLSTOLA. 

When  the  o[>eniiig  into  the  intestine  is  small  and  tfasV 
communication  between  the  portions  of  the  canal  lying'  1 
above  and  below  it  is  free,  the  fistula  will  ordinarily  ctose  J 
s[M>utaneously,  or  afler  one  or  two  applications  of  a  caustie  1 
or  cautery.  But  when  the  opening  is  larger,  the  remaining  i 
portion  of  tlie  wall  of  the  intuatJne  is  pressed  forward  into  1 
it,  and  forms  a  sort  of  valve  or  spur  which  prevents,  more  | 
or  less  completely,  the  descending  cnrretit  of  feces  frum  ] 
entering  the  lower  segment  of  the  bowel,  and  turns  it  o 
through  the  opening  on  the  surface.  This  spur  must,  thers-  | 
fore,  be  removiHl  before  an  attempt  to  dose  the  externil'  f 
orifice  is  made.  This  is  best  accomplished  by  moins  of  J 
Dupuytren's  enterotonie  (Fig-  208),  or  some  similar  inalni-  I 


ment,  which  by  steady  pressure  upon    the  spur   provokM 
adhesion  belwcen  ils  opposing  peritoneal  surfaces,  and  c 
through  it  in  four  or  five  days. 

After  tlie  channel  lias  been  rcJwtabliahed.  the  extern 
orifice  may  be  closed.  If  paring  of  the  edges  and  approjd 
matinn    bv  siilures  do  not    siiflice,    more  elaborate    pise  ' 
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inethodx  vaunt  be  employed.  The  fistulous  tract  betw« 
llie  iiiteetine  and  tlie  skin  is  linotl  in  most  caswi  witli  mucoifi^ 
membrane,  wliich  must  be  iliasectcd  up  aliiiiMt  to  t)iv  iwri- 
toneum.  turudl  inward,  qdiI  itt)  raw  nurfacot  united  with 
suturei!.  Liberating  inoistnns  are  then  made  through  the 
skin  and  tend'fn  of  the  external  obli()ue  (it*  the  fistula  is  in 
the  groin),  the  eides  of  the  0|>cDing  pared  still  further  if 
necessary,  and  brought  togetlicr.  Or  latend  flaps  left 
adherent  at  both  ends  {/ambeaux  en  pont)  may  be  dissected 
up,  and  their  sidee  unitoil  to  each  other  along  the  centre  of 
the  opening. 

It  sometimes  hniipens  that  the  lower  portion  of  the  intes- 
tine does  not  communicate  with  the  fistula,  and  cannot  be 
found.  If  the  upper  jiortion  is  too  short  for  the  proper 
nourishment  of  the  patient,  or  if  lie  is  detcrmineii  to  be  rid 
•  if  his  infirmity  at  any  risk,  it  may  be  justifiable  to  seek 
for  the  lower  end,  and,  by  a.ttaching  it  to  the  opening  beside 
the  upper  end,  make  it  pnssible  ultimately  to  restore  the 
continuity  of  the  canal,  and  close  the  fistula  aa  above  de- 
scribed. 

In  a  case  where  tlie  fecal  fistula  ocrupiwi  the  right 
groin,  Maisonnenve  exposal  the  c»cum  by  an  incision 
parallel  to  Poupart's  ligiiment,  and  one  inch  above  it,  and 
established  conmmnication  betwei<n  it  and  a  loop  of  intes- 
tine situated  just  above  the  fistula,  by  making  a  longitudinal 
incision,  two  inches  long,  in  each,  and  suturing  their  ^\gvs 
together  with  the  peritoneal  eurfaccs  in  ctmtact.  The  patient 
did  not  survive  the  operation. 

In  a  similar  case  Laugter  cut  down  upon  the  ciecum, 
stitcheil  it  fiist  to  the  e<lges  of  the  cutaneous  incision,  and 
then,  by  mcjins  of  a  specially  designed  enterotome,  which 
wiui  kept  applied  for  seven  days,  established  communication 
between  it  and  the  small  intt^'stine.  The  jiatient  died  shnKly 
afterward,  before  the  fistula  had  been  obliterated,  hut  t' 
niethiHl  is  certainly  much  better  than  Maisonneuve's. 


SlITrilK  OF  THK  INTF-STIXKP. 


(If  Ihe  ;.'r.-iit  vaiiely  .if    incili.Hls  whi.-h  have 
poHi'd  liir  dosing  wounds  of  the  intestines,  only  tho 
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monttou  wbicli  are  biu^eil  upon  the  princi|ilc  Itiiil  <li>wii  I 
Jobert  of  uniting  surfaces  covered  by  pcritonounK  "*" 
mucous  membrane  is  so  freely  movable  uixin  ibe  muscular 
coat  that  some  surgeons  think  wounds  less  than  one-quarter 
of  an  inch  in  length  may  be  safely  disregarded,  because  tlie 
lack  of  correspondence  between  the  two  openings  will  pre- 
vent the  escape  of  the  con  tents  of  the  intestine,  and  tlie 
wound  will  close  spontaneously.  Trof.  Gross,'  however, 
maintains  that  any  wound,  no  matter  how  small,  is  likely  to 
be  followed  by  escape  of  feces  into  iho  cavity  of  the  peri- 
toneum. On  the  other  hiind.  when  the  wound  is  so  large, 
or  of  such  a  character,  that  the  surgeon  is  unwilling  to  trust 
to  a  suture,  it  must  be  attached  to  the  abdominal  wall,  as 
in  enterotomy,  and  an  artificial  anus  creat«d,  which,  if  it 
does  not  close  spontaneously,  may  be  afterward  closed  by 
the  surgeon.  Wounds  of  intermediate  sizes  must  be  closed 
either  by  fastening  them  against  the  abdominal  wall  so  that 
communication  between  the  interior  of  the  canal  and  the 
abdominal  cavity  will  be  closed  by  adhesion  between  the 
visceral  and  parietal  surfaces  of  tlie  peritoneum,  or  by  turn- 
ing the  eilges  of  the  wound  inwaid  and  fastening  tliem  to- 
gether witli  sutures.  It  is  usual  to  classify  the  methods 
according  to  their  applicability  to  longitudinal  or  transverse 
wounds,  although  some  of  them  may  be  used  for  either. 

Jjongitudinal   Woundn. — When  the  wound   is   small 
may  be  hxcd   ogaint^t  the  inner  edges  of  the   abdominal 
wall  by  a  suture  passed  through  the  centre  of  \t»  two  sid( 
brought  out  through  the  abdominal  wound,  and  fastened 
the  skin  by  adhesive  plaster. 

Reybard  kept  tlie  edges  of  the  wound  in  contact  with 
eocli  other  and  with  the  abdominal  wall  by  means  of  a  small 
oval  piece  of  wood,  traversed  bv  a  ligature  at  two  points 
on  Its  transverse  axis,  so  that  the  loop  of  the  ligature  lay 
upon  (me  sitie  and  its  two  ends  upon  the  other,  i'he  piece 
of  wood  is  placed  within  the  intestine,  its  long  axis  corre- 
sponding to  the  wound,  and  the  ends  of  the  ligature  hruugbfr 
through  the  inlMtine  at  a  short  distance  on  each  side  of  "'  '' 
solution  of  continuity,  and  then  by  a  single  needle  thi 
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t}ic  alxliiminal  wiill  nciir  the  external  iiicrHiuii.      Tlie  i'ImIh  of 
tlie  ligalnre  are  then  scpaniteJ,  drawn  tij;hl,  am!  tieil  over 
Ik  mil  of  lint.     After  three  or  four  days  the  ligaiure  is 
itnil  withdrann,  and  tlic  piece  of  wooil  in  passed  with 

Jobert  used  the  simple  intcrriipteil  suture,  taking  the 
precaution,  however.  Ut  i-oll  the  edges  of  the  wound  inward 
so  as  to  bring  the  peritoneal  surfaces  in  contact,  lie  aomo- 
times  cut  the  ends  short,  and  soiuetimes  Itrouglit  tlietu  out 
through  the  abdominal  wound.  In  a  fumier  cuae  tboy  ulti>-< 
matcly  fell  into  the  intestine  ;  in  the  latter,  tliej  were  witk^* 
drawn  on  the  fifth  or  sixth  day. 

Lcrabert  modified  this  by  making  the  ligatures  inclm 
only  a  nai-row  Htrip  of  the  muscular  and  nono  of  thi 
eoat  (Fig.  2o9).     A  needle  currying  the-  ligiitiirc  wascnten 


iver 


1)11  till.-  oukr  surface  of  the  intestine  four  millimetres  fi 
the  ed^^e  of  the  wound,  and  brought  out  two  millimetres  front 
it  without  having  {lerfonited  the  mucous  membrane.  It  wua 
then  passed  in  the  same  manner  on  the  opposite  siile,  and 
after  the  necessary  number  of  ligatures  had  been  thus  in- 
serted they  were  tied  and  cut  abort.  The  effect  of  this 
method  of  placing;  the  ligutures  is  to  roll  the  edges  of  the 
incision  inward  and  lo  avoid  the  danger  of  an  escape  of  feces 
into  the  abdominal  cavity  through  an  o|R'ning  left  by  the 
fall  of  a  ligature.  The  ligatures  should  lie  of  silver,  carbo- 
tized  silk,  or  tough  catgul. 

Gvly  used  a  long  lipiture  with  a  needle  at  each  Mid.  and 
|.U.'c<l  il  as  shown  in  Fig.  lilD.      Tlif  points  of  miry  shoulii, 
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be  about  five  miUiini^ti'eK  H|iurt.     Tbc  netxIteB  used  ebould  ■ 
small,  and  it  i»  well  to  make  a  knut  ut  euch  m-OBniiig. 

BouisHon  obtained  tbe  same  ri'sult  by  pusaiug  uii  i 
pin  in  and  out  utong  cacb  aiilc  of  thi.'  wouud,  as  sfaown  i 


lit'  crIi  j)in  and  brought  out  at  tlic  upper  angle  nf  tbe 
wound  On  the  (bird  ni  fiitirib  Any  tbtj  pins  were  with- 
ilrnwn  !ij  mtuns  of  ilie  (breads  attiiflicil  lo  thcin.  and  I 


ligatiirtw  having   been   tliiu*  freed,  wciv  withdi-awn  at  tliu 
sumo  lime. 

Bercnger-Fi'TRiiil  iiaed  two  strips  of  oork  wis  millimetnti 
wide  ami  tliii-k,  and  as  long  as  the  wound  (Fig.  21i,  A), 
Each  piece  is  pierced  by  pins  whoae  point-*  project  five  or 
six  millimetres  on  one  side,  and  whose  heads  are  sunk  in 
the  cork  and  covered  with  aealing-wax  on  the  other.  Thej 
are  then  placed  inside  the  intestine,  one  on  each  side  of  the 


Flo.  212, 


wound  and  parallel  lo  it,  and  ibo  pins  forced  through  from 
within  outwani  two  or  tbr«?  millimeti'es  from  the  edge  (Fig. 
-12,  B).  They  are  then  tu.med  so  tliat  the  points  face  each 
other,  and  the  pins  of  each  driven  into  the  otlierby  pressure 
through  thf  sides  of  the  intratine.  The  strips  ultimately 
couie  away  with  the  feces. 

Dubrueil  suggests  that  the  strips  should  be  fixel  together 
more  firmly  by  a  bent  pin  at  each  end,  as  represented  in 
the  figure;  there  would  then  be  less  danger  of  their  falling 
apart  and  injuring  the  intestine  on  their  way  out. 

These  methods  have  given  place  to  antiso]itic  silk  or  cat- 
gut sutures  applied  according  to  Leuibert's  method  and  cut 
short. 


idud  intustinu  end  to  end  over  a 


lethofU  "f  unitii 
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a  calf's  tradiea  introduced  within  it,  or  of  aini])ly  iBsertJai 
the  upper  end  into  the  lower,  have  fallen  into  entire  disuM, 
The  safest  pkn  in  mo^t  caxcs  is  tu  make  an  artifidal  ana^ 
and  trnet  to  dosing  it  afterward,  but  when  that  is  not  praf 
ticablci  or  when  the  wound  in  small,  it  may  he  closed  1^ 
any  of  the  methods  above  desti'ibed,  mollified  according  t 
etreuni stances.  Holmes' says  it  is  entirely  justifiable,  eve 
in  eases  of  t^^tal  division,  to  unite  the  edges  with  the  con 
tinuous  suture,  cut  it  short,  ajid  let  it  ulcerate  through  into 
the  bowel. 

Jobert  turned  the  lower  end  of  the  bowel  in  upon  itself, 
and  then  introduced  the  upper  one,  fastening  them  together 
with  two  ligatures  which  he  brought  out  at  the  al>dnminal 
wound  (Fig.  -IVi).     When  the  division  was  inwmplete,  h 


nsed  only  one  ligature.  The  principle  of  this  method  i_ 
correct,  for  it  brings  two  peritoneal  surfaces  into  contact,  J 
but  it  may  be  difficult  to  determine  wbieh  is  the  lower  anj'] 
which  the  upper  end.  The  best  means  is  to  pass  the  finger'4 
baekwnrd  along  the  mesentery  to  its  posterior  atlaohment  J 
which,  being  fixwl,  is  a  sure  guide. 


Under  this  head  are  tt»  he  described  the  operations  I 
the  relief  of  strangukted  iw/mnal,  femoral.  amUlieaf,  uif  J 

'  Surgory,  its  Principles  uod  Praclict-,  p.  MT,  PliiludB,,  1B78. 
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Hid  those  for  the  nidiciil  c 


ofiturator  hemiii^ 
three  varieties. 

It  hsA  been  well  said  tliat  there  jm  tio  o]>er»ti(>n  in  which 
rhe  unforeseen  has  u  larger  shitre  than  in  lierniutoiny,  none 
ill  which  the  surgeon  iij  cultetl  ujxin  to  show  more  »kill. 
sagacity,  aud  dt^-isiou.  The  causef  of  ihis  arc  to  be  li>und 
in  the  alu^uce  of  absulute  guides  to  the  liemiul  sae,  the 
changes  in  the  sac  and  overlying  tissues  brouglit  abuut  by 
inflammation  or  time,  the  character  of  the  hernia — whether 
cfiinposed  of  omentum,  intestine,  oecum,  or  bladder,  and 
lastly,  the  difficulty  of  determining  not  only  the  extent  of 
the  injury  done  to  the  t^crangulateil  tissues,  but  even,  in 
sonic  cases,  tlie  route  taken  by  the  hernia  in  its  descent.  It 
is  dc«irable,,thereforD,  that  the  account  of  the  different  ope- 
i-ations  should  be  preceded  by  some  general  considerations 
U[Kin  these  subjects. 

Qeniral  Dirertron».  A,  Recogttition  of  the  Sat:  and 
Bowel. — The  first  diffioullj  encountered  in  the  course  of 
the  operation  is  that  of  recognising  the  sac.  The  thickness 
of  ibe  connective  tissue  covering  it  varies  greatly  in  difTereni 
cases:  each  layer  must  be  pinched  np  with  forceps,  opened 
with  the  knife  lying  upon  its  side,  as  in  opening  the  sheath 
of  an  artery,  then  raised  upcm  the  finger  or  a  director,  and 
divided  to  the  full  extent  of  the  cnlaneous  incision,  after 
having  been  carefully  scrutiniaed.  Occasionally  a  cyst 
containing  liquid  is  found  in  front  of  the  hernia,  and  may 
at  first  be  mistaken  for  it.  for  usually  tlic  sac  contains  a 
certain  amount  of  serum.  Carofiil  examination  of  the  tissues 
before  division  is  absolutely  necessary,  becautte  in  tlioee  rare 
eases  where  there  is  no  sac  (liernia  of  the  caecum  or  of  the 
bhulder),  an<l  in  others  where  it  is  quitt^  unilislinguislmblc, 
it  is  only  by  recognizing  the  muscular  coat  when  he  reaches 
it,  that  the  surgeon  avoids  opening  the  intestine  or  bladder 
by  mistake.  As  the  sac  is  approached,  each  layer  should 
be  pinched  up  in  a  narrow  fold,  and  moved  gently  across 
the  underlying  parts;  if  a  smooth  globular  tumor  is  felt 
liclow,  the  :*urgeon  makes  an  o|)ening  in  the  fold,  confident 
that  the  wall  of  the  intestine  is  not  included  in  it;  but 
if  he  is  unable  to  pincli  up  tlie  fold,  or  if^  instead  of  the 
sensation  of  a  smooth  globular  mass,  be  gets  only  that  Q 
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»n  empty  space,  he  cxammes  the   surface  again,  dividi 
with  a  prolje-piiinted  bistourj  any  fibrous  bands  } 
find  at  the  neck  of  tlie  hernia,  and  tries  to  introduce  his* 
finger  through  it  into  the  abdominal  cavity.     If  he  succeeds, 
he  knows  the  sac  ha*  been  opened ;  if  be  docs  not  succeed, 
he  renewH  the  examination  and  continues  the  dissection. 

Maisonncuve  said   the  surgeon  may  know  he  haa   not   ' 
reached  the  intestine  so  long  as  ho  is  not  certain  of  having-l 
done  so ;  hut  this  is  not  true  of  all  cases ;  the  intestine  i 
not  always  smooth  and  shining ;  it  may  bp  dark,  dull,  c 
geste<l,  and  thickened,  and  in  hernia  of  the  cfecum  it  mij^ 
bavo  no  peritoneal  coat. 

When  the  hernia  is  small  and  recent  the  sue  is  bluid 
and  can  be  pinched  up  between  the  thumb  u.iid  finger,  i 
that  its  smooth  opposing  surf&ces  can  be  felt  to  glide  upon  I 
one  another.  When  it  is  large  and  of  long  standing,  tlwil 
sac  may  be  exceedingly  thin  and  unrecognizable,  or  very  I 
thick  and  adherent.  If  small,  it  should  be  thoroughly  iso-  | 
lated,  and  its  boundaries  everywhere  defined  ;  if  large  and  ' 
adherent,  its  neck  alone  should  be  cleiired. 

B,  Openiw)  of  ihi-  Sac. — The  propriety  of  opening  the 
SHc  has  long  been  a  subject  of  dispute.  Ihe  only  objection 
to  it,  but  that  a  serious  one,  is  the  danger  of  thereby  setting 
up  [leritnnitis.  On  the  other  side  is  the  danger  of  reCnming 
the  hernia  into  the  abdomen  in  a  gangrenous  condition,  or 
unreduced  when  the  stricture  is  formed  by  the  sac  itself. 
Admitting  that  the  opening  of  the  sac  is  in  itself  an  evil, 
and,  therefore,  to  be  avoided  whenever  possible,  two  general 
rules  may  be  laid  down.  The  sac  should  be  opened:  Isl. 
A^Tienever  there  is  gfwid  reason  to  fear  that  the  bowel  i 
gangrenous,  when  there  has  been  long-continued  vomiting  . 
and  tenderness  on  pressure;  and  2d.  Whenever  the  heniia  | 
cannot  be  completely  returned  into  the  abdomen.  In  esti- 
mating the  chances  of  gangrene,  it  must  be  remembered  that 
it  occurs  much  more  promptly  after  the  symptoms  of  strangu- 
lation appear  in  sudden  recent  hernias,  than  it  docs  in  old 
oni*. 

The  liquid  which,  as  has  been  already  mentioned,  is  usually^ 
eontaiuotl  in  the  sac,  may  not  only  serve  lo  ndl  attention  tfrjl 
its  aucidcnlid  opening,  but  ntay  also  be  taken  advantage  a 
to  open  it  safely  when  it  hu-ii  been  recognized,  and  its  opt 
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iiig  liiis  been  ileteiinined  upon.  It,  iif  course,  coIlecU  at  the 
must  dependent  point,  anil  there  iuiervenea  between  the  sac 
and  the  bowel,  so  that  the  fnimer  can  lie  pinched  up  and 
openc^l  without  injury  to  the  latter,  When  this  is  not  the 
case,  tlie  surgeon  must  pinch  up  a  very  small  fold  of  the  sac 
wherever  he  can  dn  m,  or  do  an  Mr.  Listim  did  in  a  ease 
where,  as  lie  says,  "there  was  no  possibility  of  pinching  up 
the  soo,  either  with  the  finger  or  forceps;  it  contained  no 
fluid,  and  was  im))nctcd  moat  firmly  with  bowel :  very  luckily 
the  membrane  was  there:  and,  observing  a  pelleton  of  fat 
underneath,  I  scratchwl  verj"  cautiously  with  the  ])oint  of  iho 
knife  in  the  unsupported  hund.  until  a  trifling  puncture  was 
made,  suflicient  to  admit  the  blunt  point  of  a  narrow  bis- 
toury."' The  opening  should  be  enlarged  until  the  linger 
can  be  introduced,  and  then  the  sac  slit  up  on  it  aa  a  guide. 
If  the  omentum  i»  then  found  611ing  the  sac,  it  must  be 
cautiously  cut  into,  for  it  is  probable,  especially  in  umbilical 
hernia,  that  a  strangulated  loop  of  intestine  will  be  found  in 
its  centre.  If  such  a  loop  is  found,  the  finger  mu-st  be  passed 
along  the  bowel,  the  director  inserted  below  the  ring  of  the 
omentum,  and  the  constriction  incised  just  suQiciently  to 
admit  of  the  return  of  the  bowel. 

C.  Division  of  the  Stricture. —  The  left  forefinger  is 
passed  up  into  the  neck  of  the  sac  to  the  stricture,  the  pulp 
upward,  the  nail  pressing  against  the  intestines;  if  the 
stricture  is  found  to  be  caused  by  a  fibrous  band  below  the 
neck  of  the  sac,  it  may  be  dividetl  freely  without  risk ;  but 
if  it  is  situated  at  the  opening  in  the  abdominal  wall  through 
which  the  hernia  made  its  eucape,  the  division  must  he  made 
with  reference  to  (he  anatomy  of  the  region.  If  the  divi- 
sion cannot  be  made  at  the  de.'<ircd  point,  but  only  at  some 
other  wliere  an  incision  of  the  necessary  extent  would  be 
dangerous,  the  stricture  must  be  slightly  nicked  at  thut 
point,  and  advantage  then  taken  of  the  partial  liberation  to 
make  a  second  cut  in  the  proper  place. 

The  end  of  the  finger,  or  its  nail,  is  gently  engaged  in 
the  stricture,  ils  pulp  against  the  selected  point  of  division, 
and   the  knife,  a  prohe-pointc<I,  slightly  curved   bistoury, 
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piissed  on  the  flat  along  its  palmur  surfuce  until  tlie  poiotl 
bus  passed  through  the  stricture.  The  surgeon  then  tunM-^ 
its  edge  upward  and  presses  it  against  the  stricture  with 
ttic  end  "f  the  tingiT  on  which  it  rests.  A  slight  crackling 
announces  the  division,  which  must  he  extended  or  repeateil 
at  different  points  until  the  finger  can  he  pasaeii  freely 
through  into  the  ubdooiou. 

Insti-ad  of  an  ordinary  jirobe-pointci^l  bistoury,  a  speoitilly  J 
constructed  hernia  knife  (Fig,   214)  is  oflen  iisod.     It  i»^ 


prohe-pointeil  and  its  cutting  edge  not  more  than  ou  inch 
long.  The  knife  may  also  be  guided  upon  a  director  in- 
stead of  the  finger.  The  ''hernia  director"  is  broader  than 
the  ordinary  one,  and  sometimes  lias  a  broad  flange  on  each 
side  to  keep  the  bowel  fi'om  rolling  over  against  the  edge  of 
the  knifo. 

IJ.  Examintition  and  Return  of  ih:  Bowal. — The  bowel 
should  he  gently  drawn  out  ulxiut  an  inch  in  order  tliat  the 
constricted  part  itself  may  be  examined,  for  it  \»  very  likely 
to  be  batlly  damaged.     If  the  entire  loop  is  in  suitiible  con- 
dition it  niui^t  be  carefully  cleaned  of  all  blood  and  gradually 
returned  into  the  cavity  of  the  abdomen.     It  is  not  ftlwaya 
easy  to  diKiide,  howevei',  whether  or  not  its  condition  is  suit- J 
able  for  return,  and  some  surgeons  have  recommended  that  J 
in  cases  of  doubt  it  should  be  covered  with  warm,  wet  clotha  i 
and  kept  under  observation  for  some  time,  the  stricture,  of  , 
course,  having  been  previously  divided. 

A  very  groat  change  in  tlic  color  of  the  loop  is  far  from 
provin;{  the  existence  of  ganjtrcnu.     A  deep  reJ,  vinous, 
even  violet  color  does  not  prwlude  nt'ovcry,  cHpecially  if  ij 
the  surface  has  not  lost  its  lustre :  but  If  it  is  black,  or  diMp  < 
brown, or gniyisli-ycllow,  or  if  it  is  dull,  flnicid,  or  wrinkloa,  \ 
it  is  c^rliiinly  gangrenous.      Of  oni-sc,  when  the  cimntc- 
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teriftii-  gBngivnoua  odor,  or  thi'  fecal  t«h>v  t'niw<|in;iii  mi 
perforalUm,  exists,  iliore  can  he  no  dotibi. 

If  the  loops  are  in  gotij  condition,  but  bound  fast  hi  one 
nnotlier,  or  to  the  omentum,  or  to  the  sac  hy  firm  a<lliei4ions, 
;p-cat  caution  must  bo  cxerciacd  in  dealing  with  them.  The 
Ntriuture  must  be  frocly  divided  and  the  loops  emptied  of 
their  contenU  by  pressure :  but  the  adheitiima,  whieli  have 
pn^bably  cxiiitcd  for  a  long  time  without  inconvenience  to 
the  patient,  should  in  most  cases  be  left  undisturbed,  the 
wound  closed,  and  the  heiiiia  treated  as  an  irredudble  one. 

It  \a  not  always  easy  to  return  the  intestinett  eveu  after 
the  stricture  has  been  divi<ie<l.  The  surgeon  should  try  to 
reduce  one  end  at  a  time,  by  wjueezing  its  contents  bsick 
into  the  abdomen  and  pushing  the  gut  in  afterwani.  If  the 
biiwel  ia  very  tenae  the  gas  may  be  drawn  off  with  a  fine 
jiHpirator.  If  rupture  occurs,  and  the  bowel  is  otherwise  in 
ffx>d  condition,  it  must  be  closed  with  the  continuous  suture 
(Holmes)  and  returned  into  the  abdomen. 

If  the  intestine  is  ^ngrenous,  an  artificial  aaun  must  be 
formed,  and  it  is  well  tii  stitch  the  bowel  fast  to  the  edges 
of  the  hernial  ring,  as  in  enteroloiny.  If  the  gangrene 
extends  to  the  point  of  slriciiire  and  the  liowel  cannot  be 
drawn  further  out,  the  stricture  must  not  be  divid»l,  lent 
the  bowel  should  slip  hack  and  feces  escape  into  the  peri- 
toneal cavity.  The  gangrenous  portion  must  be  incised, 
and  then,  if  the  feces  paas  freely,  nothing  more  need  be 
done,  beyond  taking  measures  to  prevent  the  bowel  from 
slipping  back,  such  us  making  its  edges  fiist  to  the  sides  of 
the  inciition,  or  passing  a  stout  ligatui'c  through  the  mesen- 
tery and  fastening  it  to  the  skin  with  adhesive  plawter.  But 
if  the  stricture  still  prevents  the  flow  of  feces,  (jossclin's 
plan  of  dilating  it  by  introducing  the  finger  into  the  intes- 
tine should  he  adopted. 

E.  Tri-iitment  of  tki'  Omentum. — If  only  a  small  amount 
of  omentum  is  found  in  the  sac,  and  if  it  is  in  good  condi- 
tion, it  may  be  returned:  but  if  there  is  much  of  it,  or  if 
it  is  inflamed,  suppurating,  or  gangrenous,  it  must  be  kept 
out.  Holmes  says  the  practice  at  St.  (ieorgc's  Hospital  is 
to  transiix  \X»  base  with  a  stout  double  ligature  and  cut  Jt 
olf,  bringing  the  ends  of  thi>  ligature  out  thri>u};h  the  woundi^ 
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some  excise  itftiid  tie  all  bleedin;^  pnints.  wLilu  otlicrs  )igM 
Bimply  leave  it  in  the  wouml. 

Stram/ulated  Inguinal  ITirnia.  —  Inguinal  lieruia  ma^.l 
bi'  ohiiqw  or  direct.     Tlio  former  leaves  tlie  itliilonien  at  the  J 
internal  (ileep)  abilorainnl  I'ing,  liaving  tliB  ilwp  epigastr 
jirlerj-  on  its  inner  side  (Fi^.  21i)),  passes  ilown  tlie  ith 


ffuiniil  can&I,  nnd  emerges  at  the  externul  ahdominnl  riogl 
(Fig.  21t));  the  latter  innkcs  its  way  through  HettsclbftchV  I 
triaDglc,  a  apace  bounded  by  the  epigaatric  artery,  Poit-1 
part's   ligument,   and   the  rectiia   nbdominis   musclr  (Fig>l 
215),  and  also  emerges  at   the  external  abdominal   riij^' 
The  former  is.  by  far  tlie  more  common  variety,  nnd  the 
seat  or  stricture  is  ustmlly  at  the  internal  nlMlomiiml  ring, 
but  sometimes  in  the  scrotum,  at  a  point  where  the  int«stine 
has  foree<l  its  way  through  a  fibrous  septiitn  limiting  an  CD- 
ryste*!  hydrocele  of  the  ccini.      Tu  ihr  second  variety  tha.^ 
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strk'turc  may  l<c  at  the  external  rin^  or  at  tlio  conjoined  1 
tendon,  the  epigastric  artery  lying  at  it«  outer  side. 

Op'Tntion. —  Tlie  parts  having  been  well  Hliaved,  t 
patient  \b  aniesthetiBed  and  placed  upon  his  back,  with  I 
slioiiMers  sliglitly  raised,  thighs  flexed  and  addncted.  The 
surgeon  pinches  up  a  broad  fold  of  skin  and  subcuttuieoiu 
tisniue  ncroBs  the  long  axis  of  the  swelling,  transfixes  it  ata 
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pinched  up  ono  by  otm  wkli  ibe  thumb  uiid  Kngt-r, 
"  "  the  1 


tbcii 

i  divided  i 
is  rvaclied. 

If  tlie  SIC  Ih  iHJcognizcd,  und  if  it  is  thought  i)e8l  not  to 
open  it,  it8  liiiuts  must  he  well  cleared  and  defined,  unless  it  is 
vei-y  large,  and  the  finger  passed  int^t  the  external  abdominal 
ring.  If  the  ring  if  tight,  tlw-  internal  pillar  must  be  divided 
directly  iipwanl  with  a,  probc-puiiited  knife,  all  coristrieting 
bands  ubaut  the  neck  of  the  sac  raisetl  upon  the  director  and 
cut,  and  the  canal  and  internal  ring  cxploreil  with  the  left 
forefinger.  If  the  stricture,  which  is  usually  situated  at 
the  internal  ring,  is  theu  found  to  be  external  to  the  sac,  it 
must  be  cuutiuusly  nicked  directly  upward  with  a  narrow 
probe-pointed  bistflury  or  a  hernia  knife  (Fig.  214).  This 
nicking  may  be  repeated,  if  neccsBary,  at  one  or  two  points 
on  the  upper  and  outer  siile,  until  it  becomes  possible  to 
press  the  intestines  back  into  the  abdomen.  The  sac  itself 
IB  then  reduced,  unless  the  hernia  is  an  old  one,  or  adhcaons 
have  formed,  and  the  wound  is  closed  with  sutures  except 
at  it8  lower  angle. 

If,  however,  the  sac  is  to  bo  opened,  every  precaution 
must  be  taken  to  avoid  injury  to  the  intestines.  The  best 
point  for  opening  it  is  at  its  extreme  lower  end.  because  a 
little  serum  is  usually  collected  there,  separating  it  from 
the  bowel.  It  must  be  pinched  up,  if  possible,  at  the  point 
seleete<l,  and  an  opening  mitde  with  the  knife  held  flat 
against  it:  a  director  or  the  iingor  is  then  jiassed  through 
the  opening,  and  the  full  length  of  the  sac  slit  up.  The  con- 
striction is  then  sought  for,  and.  if  found  above  the  external 
ring,  must  be  nicked  or  divided  upward,  as  before  described. 

If  it  can  be  positively  made  out  that  the  hernia  is  of  the 
oblique  variety,  the  cutting  should  be  done  on  the  outer  side, 
for  the  epigastric  artery  Hom  close  to  the  inner  side  of  the 
interna]  ring,  through  whicb  this  variety  passes;  and  if  it 
is  known  to  be  of  the  direct  variety,  the  cutting  must  be 
done  upon  the  inner  side.  But,  unfortunately,  in  most  cases 
the  dragging  of  the  hernia  brings  the  two  rings  immediately 
opposite  each  other,  so  that  the  inguinal  canal  con  no  longer 
be  said  to  exist,  and  the  diagnosis  cannot  be  made  with  cer- 
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must  then  be  made  upwiird,  pamllel  tn 


n  ascertain  i 


epigastric  artery. 

Tlie  intestine  must  next  be  ex 
in  a  fit  conilition  to  be  retumeil 

forgotten  tft  draw  ilown  an  inch  or  more  of  eflch  end  bo  that 
the  part  whicli  has  undergone  con»trietiiin  may  also  be  ex- 
amined.    If  the  conilitiou  in  satisfactory,  the  bowel  is 
tiirnetl  griKlually.  not  en  maa»v,  the  »ic  al^o,  if  free;  and. 
the  wound  clo»e<l.  exce])t  at  tlie  dependent  angle. 

Jifaijfaitfne's  Method. — MiUgaii^ne  made  a  small  incision 
directly  over  the  supposed  aciit  of  the  stricture,  and  ilivided 
all  the  tissues  down  to  the  sac.  If  a  fibniua  ring  was  the 
cause  of  the  stran;rulation,  it  would  be  divided  in  the  coum^ 
of  the  incision,  and  the  hernia  could  then  be  reduced  without 
opening  the  sac.  If,  on  the  other  bund,  the  stricture  waa 
caused  by  the  neck  of  the  aac,  he  dividcil  the  latter  from 
without  inward  very  cautiously,  or,  if  it  was  very  tight, 
made  a  small  opening  in  the  peritoneum  above  and  below, 
passed  8  director  through  tht?  neck,  and  cut  upon  it. 

This  methoil  is  entirely  iaapplicable  whenever  it  Is  neces- 
sary to  examine  into  the  cundition  of  the  bowel;  and  the 
persistence  of  a  pouch  in  which  pus  c-un  accumulate  is  a 
great  objection  whenever  the  sac  baa  to  be  opcncil.  The 
only  advantage  which  it  possesses  over  the  ordinary  opera- 
tion in  the  class  of  rarer  cases  where  the  stricture  is  aituateil 
outside  of  the  sac  is  the  comparatively  unimportant  one  of 
rcipiiring  a  smaller  incision. 

Stram/ulated  Ffinvral  Ili-rnia.  —  'I'he  intestine  in  its 
descent  occugjies  a  canal  which  begins  at  tlie  femond  ring 
under  Poupart's  ligament,  between  the  free  archeil  border 
of  Gimbernat's  ligament,  and  tlie  femoral  veBseia  (Fig. 
215),  and  ends  at  the  saphenous  opening  in  the  fascia  lata 
of  the  thigh.  After  passing  through  ihe  opening  it  turns 
upwaiil  over  the  groin.  Tbe  normal  length  of  the  canal 
is  about  an  inch,  but  in  hernias  of  long  standing  it  is  much 
shortened  by  the  approxima-tion  of  its  two  ends,  The  seat 
of  stricture  is  now  thought  to  lie  in  must  cases  at  the  saphe- 
nous o|R-ning,  and  not  at  the  bascof  Uimlieniat's  Hgnincnt,  ns 
wiwfonnerly  supjMwd;  free  division  is  [Kissiblc  al  thefonnof  . 
p>iint  on  the  upper  ami  inner  wide  wilhoiit  ihe  risk  "f  injm 
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to  any  organ,  except  poBsiblj  the  spermatic  cord,  and  t 
is  at  such  a  distance  as  to  be  prBctically  out  of  harm's 
Under  ordinary  circumstances,  Gimbernat's  ligament  i 
also  be  safely  divided  on  the  inner  side,  but  in  about  one  and 
one-half  per  cent,  of  cases  tlic  obturator  artery  pursues  the 
anomalous  couree  shonn  iu  Fig.  21T,  and  then  lies  directly 


in  llie  way  of  the  knife.  The  neck  of  the  sac  under  such 
circumstances  is  entirely  surrounded ;  on  its  outer  side  are 
femoral  vessels,  aboYO  are  the  spermatic  cord  and  common 
trunk  of  the  epigaatric  ami  obturator  arteries,  on  its  inner 
side  the  obturator  artery,  below  it  the  bone.  The  only  safe 
plan  of  relieving  the  stricture,  therefore,  is  to  nick  it  slightly, 
to  the  depth  of  one  or  two  millimetres,  at  several  points  on 
its  upper  and  inner  borders.  The  coverings  of  the  hernia 
are  thin  and  composed  of  tho  skin,  subcutaneous  tissue,  crib- 
riform fuscia  sometimes,  septum  crurale,  and  perit^tneum. 

The  incision  may  be  straight  or  curved,  the  convexity 
directed  downward  and  outward,  or  T-shaped,  the  hori- 
zontal branch  being  made  along  Poupart's  ligament,  the 
other  ]>assing  directly  downward  over  tho  saphenous  open- 
ing. The  horizontal  incisiou  should  be  made  by  transfixing 
a  vertical  fold  of  skin  nn<l  subcntnueous  tissue  pinched  up 
between  the  thumb  and  fingers,  the  other  should  be  made 
from  without  inward.  The  underlying  tissues  must  be  di- 
vided, and  the  sac  exposed  or  opened  in  the  manner  described 
under  Qi-neral  Directions,  and  the  seat  of  stricture  sought 
for  and  divided  according  to  tho  rules  above  Iwd  down.  If 
the  operator  has  decided  to  perform  the  ho-chHoiI  miiior  ope- 
ration— tliat  ic,  not  to  open  the  sac — the  edge  of  the  sapWj 
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iHiiiB  opening  must  be  cnrefiilly  oxpnsetl  anil  dividej  on  its 
iippiT  ami  inner  eido,  tlie  finger  passcil  into  tlie  canal,  and 
(rimliemat's  ligament  nickitl  if  necessai'y. 

Mftlgaigne  pursued  the  same  raethoil  us  in  femoral  hernia, 
cutting  down  upon  the  seat  of  the  stricture,  tearing  the  edge 
of  the  saphenous  opening  witli  a  blunt  spatula  insteail  of 
cutting  it,  and  not  opening  tlie  sac  unless  he  had  good  reason 
to  suppose  the  intestine  was  already  damaged.  It  is  par- 
ticularly unsafe  to  re<luee  n  femoral  hernia  unopenofl ;  first. 
because  the  boundaries  of  the  canal  are  so  tough  and  un- 
yielding that  gangrene  follows  promptly  on  strangulation, 
especially  in  a  small  recent  hernia;  and  secondly,  bet^uuse 
tbe  reiluction  may  seem  to  be  complete  while  a  strangulatetl 
knuckle  of  intestine  still  remains  within  the  stricture. 


Strangulated  UmMlicaJ  Hirmia. — It  is  generally  claimed 
that  true  umbilii^l  hernia,  that  is,  hernia  through  the  umbi- 
licul  ring,  is  almost  always  congenital,  and  that  the  hemiaa 
which  occur  during  adult  life  emerge,  not  through  the  rins, 
but  through  an  acciilenta!  opening  in  the  lineji  alba  near  it, 
and  therefore  deserve  the  name  of  ptiri-umbifical  given 
them  by  Oosselin.  While  this  condition,  that  is,  of  escape 
through  a  chance  opening  In  the  linea  alba,  may  exist  in 
some  cases,  Richet'  haa  sought  to  prove  by  anatomical  con- 
siderations and  by  the  resnlts  of  the  examination  of  three 
cases  of  hernia,  that  tme  umbilical  hernia,  on  the  contrary, 
is  the  rule,  and  the  other  is  the  exception.  He  shows  that 
the  weak  point  of  the  ring  is  ite  upper  portion,  and  that 
when  the  cicatrix  is  pre«8eti  downward  and  given  a  semi- 
circular form  by  the  hernia,  a  complete  ring,  which  seems 
to  be  situated  a1>ove  that  corresponding  to  the  vein  and 
arteries,  is  constituteil  by  the  cicatrix  below  anil  the  upper 
part  of  the  opening  above,  and  exactly  resemble*)  a  distended 
accidental  perforation. 

The  peritoneum  is  much  more  adherent  to  the  abdominal 
wall  in  the  umbilical  than  it  is  in  the  inguinal  region,  and, 
consequently,  the  sac  of  a  hernia,  being  formed  bj  the  dis- 
tention of  a  small  pnrtiou  of  peHtimeuni,  is  exceedingly  thin, 
in  fitct  its  existence  bus  been  denial.     The  coverings  xf  the 
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hernia  are  the  skin,  ceUular  tissue,  anii  peritoneiiiu ;  its 
contents  are  the  small  intestine,  soTnctimea  the  transverse 
colon,  and  in  the  adult  the  omentum. 

The  results  of  kelotflmy  In  umbilicjil  herniti  have-been  so 
utiihvorable  that  Huguicr  proposed  tbo  operation  should  be 
restricted  to  recent,  small  hernias  which  were  previously 
reducible,  and  that  all  others  sliould  be  lefl  entirely  to  them- 
selves, or  that  at  the  most  an  incision  should  be  made  to 
facilitate  the  escape  of  the  fecnl  contents.  This  proposal 
did  not  receive  the  sanction  of  the  Society  de  Chinirgie, 
before  which  it  was  mwie,  and  the  practice  now  is  to  relieve 
the  constriction  even  when  it  is  not  considered  safe  to  return 
the  bowel.  In  small  liemias  the  sac  must  be  freely  opened 
if  the  strangulation  has  lasted  for  any  length  of  time;  in 
the  largLT  ones  the  stricture  may  be  divide!,  if  possible, 
outside  the  sac  or  through  a  small  opening  made  in  the  sat; 
near  the  ring.  When  the  hernia  seems  to  he  entirely 
omental  the  sac  must  he  divided  and  the  omentum  toni 
through  and  examined,  lest  it  should  contain  a  strangulut^ 
knuckle  of  intestine. 

The  cutanefius  iuciBiim  may  be  straight,  curveil,  crucial, 
or  J_-3haped ;  the  tissues  must  be  dividetl  very  cautiously, 
for  the  coverings  are  thiu  and  the  sac  adiierent.  Th» 
stricture  must  he  diviiled  iit  the  uppor  (lortion  and  directl' 
upward. 

Stram/ulated  Obturator  JJeniin. — A  long  incision  is  made 
parallel  to  the  femoral  vessels  and  about  an  inch  away  from 
them  on  the  inner  side.  The  pectineus  muscle  is  exposed 
and  divided,  as  are  also  any  fibres  of  the  obturator  extemua 
whose  division  may  be  necessary  to  give  access  to  the  seat  of 
the  stricture.  The  relations  of  the  artery  and  nerve  to  the 
neck  of  the  sac  must  be  determined,  and  the  division  made 
in  such  a  direction  that  they  will  not  be  injured. 

Radical  Cure  by  Jncinort  and  Suluri-g, — An  indsioD  ifl 
begun  a  little  above  the  hernial  orifice  and  carried  doi 
along  the  most  prominent  piirt  of  the  swelling  for  three  q| 
four  inches  ;  the  layers  are  cautiously  divided,  and  the  B  ' 
opened  a  little  below  its  neck,  the  hernia  reduced,  the  neo 
of  the  sac  separated  from  the  underlying  parts,  drawn  dowQ^ 
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wiiril,    nnil  tieil  circularly  as  higii    n»    imsHiMt 
catgut. 

If  tlic  attempt  is  innilc  to  Diirrow  the  orifice  l>;  ilrawiug 
its  Mides  togtither,  tliis  bIiouIcI  be  done  by  tlireading  u  curvud 
iieedle  ou  eucli  end  of  n  catgut  or  silk  suture  and  paesiiig 
each  througb  one  pillar  of  the  ring  from  witEiin  outward, 
tying,  and  cutting  tlie  ends  short.  From  two  to  five  audi 
sutures  are  required. 

Extirjiation  of  the  remainiler  of  the  sac  is  sometimes  prac- 
tised, but  is  olijectionable.  The  better  plan  is  to  divide  it 
transversely  below  the  ligature,  tie  its  upper  end  circularly, 
wash  it  witn  a  strong  carbolic  acid  solution,  close  the  incision 
over  it,  and  drain  it. 

If  the  neck  of  the  sac  is  so  closely  adlierent  that  it  cannot 
be  isolated  and  tied,  Schede  recommends  that  a  drainage 
tube  should  be  kept  in  it  until  granulation.^  Lave  formed 
which  will  subsequently  close  it, 

If  the  hernia  is  adherent  to  the  sac,  incarcerated,  it  must 
be  separated.  Adherent  omentum  may  be  ligatured  en  maese 
and  cut  of)':  adherent  loops  of  intestine  must  be  carcitilly 
stnpped  away  or  the  adherent  jiortion  of  the  wall  cut  away. 
If  bleeding  from  such  loops  is  anticipate<l,  the  canal  should 
be  left  open  and  drained. 

The  radical  cure  without  incision  has  been  tried  in  many 
ways,  but  all,  with  perhaps  the  exception  of  Heatou's,  seem 
now  to  have  been  quite  generally  abandoned  in  favor  of  the 
cutting  operation.    I  shall  dtscribe  only  Wood  and  Ileaton's. 

Radical  Cure  of  Ifujuimil  Htrttia  (Wood'}. — The  prin- 
ciple of  Mr.  Wood's  operation  is  to  dmw  the  anterior  and 
posterior  borders  of  the  aMominal  rings  and  the  sides  of 
the  canal  together  above  the  spermatic  cord,  so  as  to  diminish 
the  size  of  the  canal  and  restore  its  valve-like  action.  In 
his  first  twenty  operations  lie  used  a  hempen  ligature,  but  he 
afterward  discarded  it  for  a  stout  silvered  copper  wire  about 
two  ftftt  long.  The  wire  must  not  be  fine,  for  if  it  were  it 
would  cut  through  the  fibrous  aponeuroses  and  defeat  its  own 
object ;  copper  is  better  than  silver  because  it  Is  less  likely 
to  kink  and  break,  and  better  than  iron  because  more  flex- 

>  Wood  .,n  Kiipliire,  Loudon.  1&53. 
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ibie.  The  special  inBtruments  required  nre  a  needle  and  I 
knife.  The  needle  is  stout,  much  curved  in  the  shuft,  Im 
so  near  the  point,  and  ui(>unt43d  in  a  strong  liandle  (Fig.  218). 
The  point  is  blunt  and  wetlge-shaped,  intended  not  to  cut 
but  to  split  its  way  through  the  tendons.  The  eye  of  the 
needle  should  be  smoothly  counter-«unk  and  slightly  grooved 


toward  the  jioint  so  as  to  lodge  t 
Binall,  the  edge  cutting  only  for  an  inch  near  the  point,  the 
bock  stout.  The  end  of  the  bn,ndle  shouhl  be  thin,  flat,  and 
rounded,  so  that  it  can  be  used  to  separate  the  foscia  from 
the  skin. 

Anaesthesia  is  essential,  and  must  be  carried  to  complete 
relaxation ;  the  pubis  ao^l  scrotum  must  be  shavL-d ;  dorsal 
decubitus,  shoulders  well  raised.  The  surgeon  will  find  it 
most  convenient  to  stiiud  on  the  affected  side,  and  to  use  for 
invagination  the  forefinger  of  his  right  hand  for  thepnlicnt's 
right  side,  and  vice  vertS.  The  hernia  is  first  completely 
reduced,  and  if  there  is  any  tendency  to  cough  an  assistant 
must  prevent  its  return  by  making  pressure  over  ihe  internal 
(deep)  ring  during  the  preliminary  mcisions. 

An  incision  from  one  to  two  inches  long  is  made  down- 
ward luid  outward  through  the  skin  of  the  scrotum,  over  the 
fundus  of  the  sac  if  the  rupture  is  large,  and  a  little  below 
it  if  small.  If  the  rupture  is  a  bubonocele,  confined  to  the 
inguinal  canal,  the  incision  must  be  made  one  and  a  half 
inches  below  the  spine  of  tlio  pubis.  The  skin  about  the 
incision  is  next  Bepamt«d  from  the  fnsciu  over  an  area  of  nt 
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least  two  inclK.'i!  \n  dinmeter :  unually  thia  can  tie  accoi 
pHshed  with  the  thin  eml  of  the  handle  of  the  knife. 

Next,  the  patient's  thighs  having  heen  hroiigbt  together 
and  fiexed,  the  surgeon  passes  his  forefinger  into  the  inci- 
sion, the  nail  behind,  and  invaginatos  the  fascia  Into  the 
canal,  beginning  low  dovtn  so  as  to  get  the  finger  as  much 
as  possible  behind  the  sac.  between  its  fundus  and  the  sper- 
matic cord.     The  finger  is  passed  as  far  as  possible  into  the 
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canal,  and  the  [tosition  of  the  cord  and  Fouptkrt's  ligamei 
distinctly  miwle  out;  then  by  honking  its  point  fnrward  til 
lower  border  of  the  internal  oblique  muHCJewill  befell  ntiseil 
upon  it  (Fig.  21!>),  and  may  be  more  distinctly  recognized 
by  its  greater  thickness  if  the  fingers  of  the  other  hand  are 
placeil  over  it  in  tlie  groin.  By  pressing  the  finger  inward 
the  operiKor  will  now  feel  at  its  radial  side  the  eilge  of  thC:J 
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conjoined  tendon  niised  with  tbo  muscle  and  placed  in  rolld 
on  the  posterior  wull  of  the  Ciinal. 

The  needle,  imiirmed  and  well  oiled,  is  then  passed  along'' 
the  aiime  aide  of  the  finger,  and  pushed  througti  the  tendon 
at  its  most  salient  part,  so  as  to  take  up  a  conBiderable  por- 
tion of  it  (Fig.  219),  and  then  upward  and  inwani.  tra- 
versing the  tendon  of  the  external  oblique  (internal  pillar 
of  the  external   ring),  until   its  point  raises  the  skin  of  thi.- 


groin,  which  is  then  dniwu   inward  and  »  little  upward  j 
far  08  its  deep  attachments  will  iillow,  and  tht;  needle  p 
through  it. 

One  end  of  the  wire  is  thi>n  piiased  through  the  ejre  of  a 
needle,  ind  the  latter  witlaliiiun  i-apidly,  bringing  the  in* 
after  it.     The  nef<lle  it*  llicn  diseiigiigL'd  and  jwiBxed  hIm 
llio  i.thi-r  wide  of  Ihe  finger  as  hij^h  up  art  the  interna!   ril^ 


IfKRNIOTOM  V,  KEI.UTOMY. 

aiul  there  paMte<t  through  the  aut^'Hor  aponeurosis  (cxk>rnul 
pillar),  close  to  Poujiarta  ligament  (Fig.  220,  B).  The 
skin  is  then  drawn  outwaii),  ho  that  the  neejjle  can  Ih>  pasReil 
again  through  the  first  puncture  in  it,  and,  after  receiving 
the  other  end  of  the  wire,  be  withdrawn  na  before.  The 
two  cndw  of  the  wire  now  hanj;  out  tlirough  the  scrotal  inci- 
sion, and  ita  centre  forms  a  loop  upon  the  gii>in  (Figa.  220 
and  221);  one  end  htia  tniversed  the  conjoined  tendon  and 
internal  pillar  of  the  superficial  ring,  the  other  Poupart'a 
ligament,  or  the  external  pillar  of  the  satu 
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Tiie  sac  of  the  hernia  and  the  fascia  covering  it 
the  scrotal  incision  is  then  pinched  up  between  the  finger 
ami  thumb,  care  being  taken  not  to  include  the  spermatic 
cortl  in  tlic  fold,  but  to  leave  it  behind  against  the  bone,  and 
the  needle  is  passed  through  it  in  the  direction  of  the  incision, 
picking  up  all  the  tissues  in  front  of  tlic  rard.  The  needle 
should  enter  and  emerge  through  tlie  twrotal  incision,  which, 
if  nec<«8»r;?,  must  he  enlargal  for  this  purpose.  One  of  the 
ends  of  the  wire  Ih  then  h<«iked  tm  tn  the  iiee<Ue  (Fig.  221, 
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£),  and  ilmwn  witli  it  across  the  cord  tlirougli  or  behind 
the  sac,  IraverNing  thi'  scrotal  fasi^'iii.  Eitlier  cml  of  tliu  wire 
may  be  taken,  li^fMr.  Wiw^d  rather  preferred  ihc  inner  one, 
that  which  had  becu  pus»od  tlirotigfi  the  conjoined  tendon, 
as  Ijeing  better  placed  to  muke  deep  pressure,  and  more 
easily  withdrawn  at  the  end  of  the  treatment.  The  outer 
one  has  the  advantage  of  giving  an  extra  twist  to  tho  sac 
when  drawn  up  and  tightened. 

If  the  rupture  is  smal]  and  recent,  reaching  only  to  the 
scmtal  incision,  the  wire  may  be  thus  placed  entirely  behind 
the  sac,  between  it  and  the  cord ;  but  if  it  is  larger  and  of 
long  standing,  the  close  adhesions  of  the  cord  will  hardlj 
permit  this,  and  the  sac  is  unavoidably  puncturetl  poste- 
riorly. The  needle  may  a-lso  be  made  to  take  up  a  portion 
of  the  pillars  themselves  close  to  tlieir  iticertions,  in  occoin- 
plishing  nhiuh  the  crest  of  the  pubis  can  be  used  as  a  guide 
and  protector  of  the  deeper  pnrls,  the  needle  being  made 
to  slide  close  to  tho  bone.  This  additional  precaution  is 
very  desirable  iu  cases  of  large  iogiiinal  hernia  occurring 
in  females,  in  whom  there  is  not  much  fascia  capable  of  in- 
vagination at  this  point. 

In  some  ver)~  small  hernial,  both  in  males  and  females, 
this  last  transfixion  of  the  fascia  or  pillars  may  be  dispensed 
with,  since  any  great  amount  of  invagination  of  the  sac  or 
fascia  is  not  necessary  to  fill  up  a  narrow  hernial  canal  when 
drawn  together  by  the  suture.  In  some  small  hernias  in 
women  a  simple  incision  over  the  superficial  ring,  without 
any  separation  of  fascia,  will  permit  the  accurate  applica- 
tion of  the  sutures,  and  afford  a  free  escape  for  the  dis- 
cliargea. 

The  next  step  is  to  straighten,  stretch,  and  draw  down 
both  ends  of  the  wire,  until  the  loop  above  is  close  to  tlie 
skin,  whore  it  is  held  by  an  assistant,  while  the  surgeon 
twista  the  ends  together,  giving  them  three  or  fi>ur  turns. 

The  loop  is  then  drawn  tipwaiil.  invaginating  the  sac  and 
scrotal  fascia  inclosed  by  the  twisted  ends  firmly  into  the 
hernial  canal,  and  then,  in  its  turn,  twisted  well  down  into 
the  puncture  in  tho  skin  of  the  groin.  Great  care  should 
be  taken  that  the  skin  of  the  scrotum  is  not  di-;iwTi  in  be- 
tween the  pillars  of  the  ring,  and  the  latter  should  also  be 
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L-xaminotl  tUrough  the  scrotal  iiicisinn  t«  see  if  it  liua  b 
HHtisiactorily  cIoblhI. 

Tbe  projecting  ends  of  the  wire  arc  cut,  off  about  three  I 
indies  from  the  surface,  bent  into  a  hook,  and  engaj^d  in. ' 
the  loop,  forming  an  urch  over  the  surfaeo,  in  wtiich  &  pad  , 
of  lint  in  then  placed  (Fig.  2^1).  A  hroiul  spicit  bandage  J 
iH  then  placed  over  nil. 


Pin  Op'T'ition  (Wool), — In  pongenital  hernia,  and  the  | 
smaller  kindy  of  rupture  in  children  and  voung  boja,  the  I 
canal  is  usaally  narrow,  tlie  internal  opening  contracted,  i 
and  the  xidea  elongated  so  as  to  retain  mnch  of  their  valve-  I 
like  action.  Moreover,  the  fascia  and  coverings  are  so  thin  j 
that  it  is  not  of  much  use  to  transplant  tliem  into  the  canal,  , 
In  consideration  of  these  facts,  Mr.  Wood  used  rectangular  I 
pinn  (Fig.  224)  instead  of  the  wire  loop.  The  pins  are  j 
from  three  to  five  indies  long,  hard  at  the  point,  and  soft  J 
in  thp  shank,  so  as  not  to  lireak.  and  spear-pointed  with  ' 
slightly   cutting  edgw*.     They   are   applietl   soparatcly   in  j 
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op|>ositc  dii'cctiona,  the  jM>int  of  each  passod  thronj-h  Uie 
luo|i  at  the  angle  of  the  otiier,  atiil  the  bent  cnils  rolntoil  in 
opposite  itirectionB  so  as  to  twist  and  compress  the  included 
tissues. 

They  are  apjilietl  in  the  following  manner:  The  chihl  is 
placed  upon  his  back,  thighs  Hexed,  and  hernia  reduced. 
The  scrotum  is  invagiimted  into  the  canal,  and  the  diffen-nt 
parts  recognized  with  the  index  or  little  finger,  which  is 
passed  np  the  canal  until  the  border  of  the  internal  obli(|ue 
can  he  felt  in  front  of  it. 


The  skin  is  then  drawn  directly  inward  hy  an  a  

and  a  pin  with  its  concavity  directed  downward,  is  passed 
through  it  and  the  intervening  tissues  to  the  inner  aide  of 
the  nail  of  the  invaginating  finger  (Fig.  225).  It  is  then 
slid  downward  along  the  side  of  the  finger,  which  is,  at  the 
same  time,  withdrawn,  until  the  point  of  the  pin  can  be  felt 
to  touth  the  pubis.  Skirting  this  hone,  it  is  then  carried 
into  Ilie  Hcrotiim  and  bniught  out  through  tJie  skin  over  tJie 
fundus  of  the  hernial  sac,  upon  wliieli    tlie  finger  hii:'  beeii 
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presswl.  During  t\m  manceuvTO,  tht-  point  of  tlic  finger  ' 
aiiit  tlie  pin  must  move  tngotlicr,  ami  tlic  rupture  must  be  J 
kept  up  by  pressing  upfjn  the  internal  ring  with  the  littlfl  J 
finger  of  tlie  hand  llmt  holds  the  pin. 

The  Bit'ind  pin,  with  its  convexity  directed  forwanl,  is' 
tlien  entered  by  the  serotal  punctnre  thnnigh  which  the  firut 
pin  emergeil,  the  invaginiiting  finger  placed  below  it,  and 
the  serotum  i^in  pusheil  up  iaUi  the  caiiat,  carrying  the 
point  of  the  pin  along  until  it  touches  the  posterior  surface 
of  the  outer  pillar  of  the  superficial  ring.  Through  this  it 
is  then  passed  upward  and  out- 
ward, so  as  to  raise  the  ekin  of  ^'o-  228. 
the  groin  directly  below  tlie  dcH'p 
(internal)  ring.  The  skin  is  then 
dmwn  outward  by  an  assistant, 
and  it  will  be  found  that  by  turn- 
ing tlie  concavity  of  the  pin  in- 
ward, its  point  can  be  brought 
out  througli,  or  very  close  to,  the 
puncture  made  by  the  entry  of 
the  first  pin. 

The  point  of  each  pin  must 
then  be  passed  into  the  loop  of  the 
other,  a  proceeding  which  will  be 
much  facilitated  by  first  cutting 
off  one  of  them  so  as  lo  make  it 
shorter  than  the  other.  After 
they  have  been  thus  fastencil 
together  the  point  of  the  oilier 
pin  is  cut  off,  and  the  bent  ends 
twisted  around  once  more  by 
simply  turning  over  the  end  of  / 

the  upper  pin  toward  the  tliigb. 
The  punctures  and  skin  are  then  rua  i.im  m  iiiw». 

carefully   protects  I    by   lint   or 

plaster,  the  bent  end  of  the  pins  tiod  tngother  or  faHtened 
down  with  plaster  to  prevent  slipping  (Fig.  -26),  and  thi 
whole  liounil  down  with  a  ]ia<l  of  lint  and  a  spica  bandag 

In  this  fipemtinn  the  conjoined  tendon  and  internal  pH 
are  transfixed  by  the  first  pin,  and  the  outer  pillar  tram 
fixe-l  and  included  by  the  second  pin.    The  sac  is  transfixi 
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by  both  pins,  which  lie  fur  some  distunco  in  its  interior. 
'ihese  parts  are  twisted  together  by  turning  one  pin  upon 
ihe  other,  »o  that  tlie  posteiior  wall  is  drawn  forward  nnd  the 
anterior  bfw^kward,  and  the  canal  is  firmly  closed.  The  cord 
lies  between  and  behind  the  pins  and  ia  not  incUuled  by 
them.     The  pins  should  he  withdniwn  about  the  tenth  day, 

Sadirril  Cure  of  Femoral  Hernia  (Wood). — The  in-stru- 
mentH  are  the  same  as  those  used  for  the  cure  of  inguinal 
heroin.     AiiiBsthewia,  dorsiil    decubitus,  with   the  shoulders 


The  rupture  having  been  comjiletely  rwhiLtil,  a  verticHJ 
incision  about  an  inch  long  is  made  ibmngb  the  akin  over 
the  site  of  the  tumor  (Fig.  2:^7),  and  the  adjoining  fascia 
detached  from  the  nkin,  tm  before  duHcribed,  to  a  BuiSeient 
extent  to  allow  it  to  be  iiivaginalt.'d  fairly  into  the  crumi 
opening.  The  forefinger  used  for  invaginating  is  then 
pressiii  against  the  inner  side  of  the  fcuioral  vein,  and  T 
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iioeUIe  [msM.ll  buckwiinl  tlirtviigli  l)ic  »ic,  takiug  up  the  ' 
|iulik-  [lortiun  uf  faedii  lata  cuvtrin^  tlie  pvcIhiouH  niust'le, 
I'Giippcimng  iu  t)ic  wuund,  ami  Iben  pootiiii^  fitmartl  ami 
upw&nl  through  Poiiparl's  liganiont  closo  to  tlie  luiil  of  the 
invaginiiting  finger  (Fig.  '2'2H,  A).     The  Mkin  of  the  groin 


is  then  drawn  oulward  by  an  aasiatant,  the  point  of  the  ^ 
nceille  parsed  through,  the  wire  threaJed  upon  it  and  drawn 
through  by  withdrawing  the  needle. 

The  needle  is  then  disengaged  from  the  wire  and  passed 
again  through  the  pubic  portion  of  the  faseia  lata  for  about 
an  inch  (tlie  distance  varying  with  tlie  size  of  the  hernial 
opening)  on  tlie  inner  side  of  the  first  puncture  (Fig,  i!2H,  B), 
and  il«  point  passed  ui  the  same  manner  tlirough  I'oupart's 
ligament  directly  above  and  cIohb  to  the  curved  border  of  \ 


378      OPERATIONS  UPON   AHUOMINAL  WALL,  KTO.^ 

tJimbernat'B  ligament,  a  portion  of  the  fibres  of  whioh  may 
be  iiidude4l.  The  akin  is  tlitn  drawn  inward  until  the  needle 
can  be  pushed  through  the  puncture  previously  nmdp,  and 
which  is  already  occupied  by  the  wire.  The  other  end  of 
the  wire  is  then  engaged  in  the  eye  of  the  needle,  drawn 
back  through  the  wound,  and  disengaged  (Fig.  2'27),  The 
two  ends  of  the  wire  are  then  twisted  together  in  the  incision 
and  cut  off  about  six  inch.es  from  the  twist,  und  the  loop 
which  emerges  at  the  upper  puncture  twisted  firmly  down 
into  it,  pressing  down  before  it  the  portion  of  Poupart'a 
ligament  included  in  it  opposite  the  crural  opening. 

If  the  hernia  is  small  the  ends  of  the  wire  may  be  hookt-d 
over  a  pad  of  lint  (Fig.  227,  B),  but  if  it  i»  large  and  the 
ligamentous  structures  much  relaxed,  a  cylindrical  box- 
wood or  glass  compress  (Fig.  227,  A)  should  bo  useil. 
Pledgets  of  lint  placed  on  each  side,  and  a  spica  bandage 
over  all  complete  the  dressing. 

The  precautions  chiefly  necessary  during  the  operation 
are  i  First,  to  keep  the  finger  carefully  pressed  agiiiuBt  tliu 
femoral  vein  so  as  to  protect  it  during  the  passage  of  the 
nevdle;  and  secondly,  to  nvoi<]  pushing  the  needle  Um  far 
into  the  abdominal  cavity,  by  which   the   bowel,  the  epi- 

fastric  artery,  and  the  spermatic  cord  might  be  endangered, 
'be  wire  may  be  kept  in  for  the  same  length  nf  time  and 
removed  in  the  same  manner  as  before  described  for  in- 
guinal hernia. 

Radieal  Cure  of  Ut/ibifteal  Hernia  (Wood).— The  in- 
struments refjuired  are  a  stout  needle  well  curved  near  the 
point,  a  small  spoon-shapeil  director  or  scoop  large  enough 
to  fill  up  the  hernial  opening  (Fig.  229),  and  two  pieces  of 
stout  silvered  copper  wire,  each  eight  inches  long. 

The  patient  is  laid  on  the  hack,  knees  drawn  up,  and 
i^houldcrs  raised,  and  tlic  hernia  completely  reduced.  The 
(»nvex  surface  of  the  bowl  of  the  director  is  pressed  into 
tlie  hernial  opening  so  as  to  carry  the  skin  covering  the  snv 
quite  behind  the  edge  of  the  tendinous  aperture  on  one  stdc 
of  tlie  median  line.  The  roundedend  of  the  Ih3wI  must  be 
premised  steadily  and  firmly  ag^nst  the  under  surface  of  tJie 
tendon,  pushing  the  skin  as  far  as  possible  along  it.  Tho 
needle,  carrying  one  of  thie  wires,  is  then   placed  in  \' 
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hullow  of  the  director,  and  the  point  pushed  throu<;h  tha.1 
b-nduii  from  behind  forward,  wi-ll  uhove  the  transvenw  f 
'liameler  of  the  opening,  the  skin  liein;^  at  thf  sanie  time  ] 
ilriiwn  upwanl  by  an  assistant  so  thai  it  may  be  pierci'd  lit  ] 


u  lower  level  than  the  tendon  ia  (Fig.  2:W).  The  wire 
having  been  drawn  through,  the  needle  it)  disengngetl,  nt- 
tached  to  the  second  wire,  and  passed  in  the  same  way 
through  the  lower  part  of  the  tendinous  bonier  on  the  same 
wide,  tlie  skin  this  time  being  drawn  downward  so  that  the 
needle  may  puss  through  or  close  to  the  puncture  made 
before  (Fig,  231).  The  second  wire  is  then  drawn  through 
and  the  needle  again  disengaged. 


This  proceedin};  must  now  be  repeateil  upon  the  opposite 
side  with  the  other  ends  of  the  wires;  the  director  must  be 
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placed  firmly  within  tho  hernial  opening,  lietween  anil  bt-- 
hind  the  two  wires  (which  emerge  through  the  skin  at  two 
jioinls  a  short  distance  apn.rt,  in  or  near  the  vertical  dia- 
meter of  the  opening),  so  as  to  push  the  skin  well  over  to 
the  other  side  of  the  metliau  line  behind  the  edge  of  the 
tendon,  and  make  it  possible  to  enter  the  needle  at  the  same 
punctures  at  which  it  entered  when  carrying  tlie  wires  in 
the  opposite  direction  (Fig,  232).     If  the  opening  is  very 


4 


lurjfi',  it  will  be  necessary  to  slide  tho  jioint  of  the  i 
close  under  the  skin  for  a  short  distance  bt^fore  piercing  tl 
tendon. 

The  two  wire«  are  thus  drawn  across  the  opening  and 
through  its  borders  at  equal  distances  above  and  below  its-_ 

FiQ.  233. 


centre,  passing  out  on  each  eidc  through  the  same  pHnctnrr* 
in  the  skin,  and  drpressing  the   sac  coverings  within  tlie 
area  of  the  opening.    When  drawn  tight  they  disappt^ar  into 
the  punctures  first  made  in  tlie  median  line  for  tlie  temporary 
purjiose  of  their  ajiplication  (Fig.   2S3).     If  the   beniBU 
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opening  be  vary  Urge  a  third  wire  may  bo  applii-*!  in  tlifti 
^ame  luaiimT  across  tbe  centre  between  the  otber  two. 

The  eniis  of  tht-  wires  on  each  side  are  then  twisted  to- 
gether into  the  punctures  until  the  o]>cning  is  felt  to  be 
dosed,  then  cut  off  at  a  .tuitAble  distance,  and  hooked  together 
over  a  roll  of  lint,  tlie  whole  being  retained  by  a  strap  or 
two  of  adhesive  plaster  and  a  circular  bandage. 


Radical  Curt    by    Injection 
iiialei-ial  is  prepared  as  Follows : 

Tfaajer's  fluid  extract  of  querc 


(Hcatou). — The   iiijectioB  I 


1'rilurate  thoroughly  with  gentle  Iieat  until  there  is  a  nearly  1 
perfect  solution  ;  then  add  half  a  gniin  of  sulphate  of  moi"  I 
pbia.     Heaton's  needle  has  a  flat  lance-shaped  point  [ler- 
forate<l  at  several  places,  but  an  ordinary  hypodermic  needle 
may  be  used. 

Operation  (Inguinal  hernia,). — The  hernia  is  reduced,  and 
the  pfjint  of  the  index  finger  introduced  well  into  the  ring. 
The  needle  is  then  entered  just  below  the  ring,  and  passed 
upward  between  the  pillars  and  the  sac  about  lialf  an  inch, 
and  about  half  a  dimrhm  of  the  solution  injecteil  into  the  tis- 
8Ue«  surrounding  the  neck  of  the  sac  within  the  canal.  It , 
must  not  be  thrown  into  the  cavity  of  the  sac. 

The  irritation  of  ita  presence  is  expected  to  cause  i 
increase  of  connective  tissue  and  thus  diminish  the  sixe  <^  | 
the  opening. 

IMPBRFOItATE  ANUS  OK  RECTUM. 

In  onlcr  to  understand  their  different  congenital  deformi'i 
tics,  it  ia  essential  to  bear  in  mind  the  manner  in  which  thB'fl 
rectum  and  anus  are  developed.     The  rectum,  like  the  reot  | 
of  the  intestine,  is  formed  by  the  third  blastmlemiic  layn 
of  the  ovule,  and  originnlly  communicates  with  the  pediole  I 
of  the  allanloid  vesicle,  that  which  afterwania  bwomes  the 
bladder    and    the    posterior    portion   iif  the   urethra.     The 
anna,  oii  the  other  baud,  is  fonned  \>y  a  dimple  in  tbe  outer 
bWtodermic  layer,  the  one  wliich  furnis  the  epidiTmis.     In 
the  ordinary  coui-se  of  events  the  comniuiiifaliou  between 
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the  rectum  and  the  blaildor  or  urethra  closes,  and  anotl 
forms  between  the  rectum  mid  ;inus  by  absorption  of  i 
hiyer  of  tissue  between  tbcm.  Tlte  malformations  are  I 
result  of  arrest  of  ilevelopment  of  the  colon,  rectum, 
anus,  or  of  the  persistence  of  the  septum,  and  present  eeva 
varieties. 

The  timt,  and  slightest,  i»  not  a  true  arrest  of  develop- 
ment, but  a  simple  closure  of  the  orifice  of  the  anus  bj  a 
tegumentary  layer  or  by  adhesion  of  its  sides,  the  deep  coiu- 
tnunication  between  it  and  tb«  rectum  being  complete.  This 
re(]mres  only  separation  of  the  adherent  edges  with  a  direcUO'^ 
or  division  of  the  layer  with  a  knife. 

2d.  The  rectum  and  anus  may  he  fully  developed, 
the  tliin  membranonH  diaphragm  between  thom  may  perais 
like  the  hymen  in  the  i-agina.     The  treatment  of  tliit 
is  simple:  crucial  incision  or  puncture  of  the  membrane. 

3d.  The  anus  may  be  entirely  absent,  while  the  rectum  i 
normally  developed;   the  distance   between  the  lower  codfl 
of  the  latter  and  the  surface  being  from  half  an  inch  to  aof 
inch. 

4th.  The  anal  cul-de-sac  being  properly  developed,  UhTj 
rectum  or  colon  may  terminate  at  any  distance  abovo  it,  a 
may  even  not  exist  at  all,  being  represented  by  a  fibroH 
cord  extending  from  the  ileo-ciccnl  valve  to  the  anus. 

5th.  The  arrest  of  development  may  involve  both  thfffl 
anus  and  the  rectum. 

6th.  The  rectum  may  open  into  the  bladder,  urethra,  a 
va^na. 

It  is  often  exceedingly  difficult  to  determine  the  character  1 
of  the  malformation  during  life,  and  yet  it  is  very  important  I 
that  this  should  be  done,  for  if  the  imperviouaness  begiiu  J 
at  a  point  too  high  up  to  be  reached  through  the  perinouni,  ( 
the  only  possibility  of  relief  is  in  the  eelablishment  of  iwl 
artificial  anus  in  the  lumbar  or  inguinal  ivgion.  DcpaaU  I 
says  that  when  the  obstruction  begins  at  the  ileo-cieeal  valrft-J 
the  transverse  distention  of  the  abdomen  is  much  less  tbaB^  | 
in  reclnl  obstruction. 

If  the  surgeon  decides  to  go  in  seareh  of  the  blind  < 
nf  the  rccliiiii  ami  create  un  anus  iu  tlie  perineum,  he  mtn 
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iniike  )Ui  inciHiuti  in  llie  iii(.-i]ittri  line  fruin  the  Hcrutum  Ut  thfl 
tip  of  the  nivcj-x,  iil^er  liiiving  |ii'C'viuiit<ly  iiitroducei]  n  ■ 
sound  into  tlio  bladder  if  Oiu  putieut  in  a  boy,  or  into  the 
viigina  if  n  girl.  He  then  divides  the  tiRsues  luyer  by  layer 
in  the  line  of  tlie  incision,  feeling  at  each  step  for  t)ie  dis- 
tended rectum,  which  can  sometimes  be  seen  and  felt  to 
bulgi'  downward  when  the  child  strains  or  cries.  Or,  an 
exploratory  puncture  may  be  made,  and  the  needle  or  troorJ 
used  as  a  guide  if  the  bowel  is  reached  by  it.  * 

The  search  for  the  bowel  should  be  made  in  the  direction  ' 
uf  the  axis  of  the  anal  cul-de-sac,  if  the  latter  is  sufficiently 
dL'velopetl,  and  advantage  taken  of  the  fact  jKiinted  out  by 
M.  Forget,'  that  a  fibrous  cord,  representing  a  rudimentary 
portion  of  the  rectum,  occupies  more  or  less  of  the  distance 
separating  the  two.  If,  on  the  contrary,  the  anus  is  lack- 
ing, the  search  must  be  made  toward  the  concavity  of  the 
sacrum.  Vern<.'uil  has  proposed  to  excise  the  coccyx,  so 
ns  to  diminish  the  danger  in^urri'd  during  the  search,  but 
as  this  is  followed  by  prolapse  of  the  rectum  it  should  he 
practised  only  whvD  a  simple  i  ncision  bos  proved  insufficient. 

When  the  end  of  the  bowel  is  reached  it  must  be  seised 
with  pronged  forceps,  or  two  stout  ligatures  must  be  passed 
through  it,  and  it  must  be  partly  separated  from  the  adjoin- 
ing tissues,  drawn  down,  opened,  and  made  fast  to  the 
int«>gument  or  the  margin  of  the  anus.  The  anterior  and 
posterior  portions  of  the  cutaneous  incision  must  finally  be 
closed  by  sutures. 

When  the  rectum  opens  into  the  vagina  it  may  be  reached  I 
through  a  longitudinal  or  crucial  incision  in  the  perineum,  ( 
separate)!  from  the  vaginal  wall  with  a  knife  or  curved  neiB-  t 
sors,  nn<l  drawn  down  and  fastened  as  before.  The  fonuer  ^ 
opening  will  then  close  spontaneously. 


K  OF  TIIK  HKC": 


The  mucous  merabrnne  of  the  rci'tum  i.-<  very  Iiio-stily  j 
attached  to  the  muscular  ciiiit,  and  when  tho  sphincter  IB  i 
n-laxed  or  dionhlcil  prolapse   may  occur  lo  a  degree  that 'I 

I  Bull.  delHS-ici^tidoCtiiniryie,  ISfl;:  i.m!  TS77. 


384      OPERATIONS  UPON   ABDOMINAL   WALL,  BTO] 

i'i>quir('s  operatiyo  interference.  This  interference  may  it 
volvo  ihe  mucous  membrane  alone,  or  it  may  also  incliH , 
the  ftnua.  In  the  former  case  the  indication  is  to  promofcfrl 
mlhesions  between  the  mucous  and  nuiM^ular  coats,  or  to 
remove  portions  that  may  be  in  excess:  in  the  latter  to 
narrow  the  anal  orifice.  The  fomier  I*  accomplished  by 
making  deep  longitudinal  incisions  through  the  mucouH  mein- 
hmne,  or  by  pinching  up  folds  at  three  or  four  difToront 
points  and  tying  a  strong  ligature  about  each.  The  inci- 
sions are  likely  to  give  rise  to  severe  hcmorrliage,  and  con- 
se(]uently  the  method  bafi  fallen  into  disuse;  the  actual 
cautery,  however,  applied  at  points  or  in  lines,  bos  been 
used  as  a  substitute. 

There  are  two  nietliods  of  nari-nwing  the  anal  orifice. 
Dupuytren  pinched  up  with  forceps  several  of  the  radiating 
folds  of  integument  and  cut  them  oil"  with  curved  sciswoi^ 
trusting  to  cicatricial  retraction  for  tlie  narrowing  he  de- 
sired. 

Robert  made  two  incisions,  extending  from  the  extremities 
of  the  transverse  diameter  uf  the  anus  to  the  tip  of  the 
coccyx,  removed  the  skin,  subcutaneous  tissue,  and  portion 
of  the  sphincter  contained  within  the  V  thus  marked  out, 
and  brought  the  sides  of  the  gap  together  with  sutures. 


Coses  of  stricture  of  the  rectum  not  suitable  for  dilatation  ' 
«T  division  by  some  of  the  specially  contrived  rcctotomes. 
must  be  treated  by  section  posteriorly  in  the  mcKlian  line. 
The  sphincter  is  first  forcibly  dilated,  and  then  a  blunt  di- 
rector forced  through  the  wall  of  tie  rectum  in  the  median 
line  below  the  stricture,  and  brought  back  into  the  rectum 
iu  the  same  line  above  it.  Then  by  booking  a  loop  of  stout 
wire  over  the  point  of  the  director  I  have  always  found  it 
possible  to  draw  the  stricture  as  far  down  toward  the  aiiU;S 
that  it  could  safely  be  divided  layer  by  layer  with  the 
knife,  and  any  bleeding  fKiints  secured  witli  ligatures.  Or 
the  wire  of  an  ^craseur  may  be  passed  in  the  same  mu 
ner.  The  preliminary  dilatation  of  the  sphincter  should  b 
very  thoi-ougli ;  and  in  some  cases  it  is  advisitble  to  din* 
the  sphincter  imsteriorly  witli  the  knife. 
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BSClSmN  np  TUB  AMIS  ANR  PAHT  OF  TUB  RELTOM. 

This  Operation  may  be  rendered  necessary  by  malignant 
dliieaee,  and  may  be  performed  witli  the  knife,  ligatnre,  or 
^cniseur.  It  must  be  remembered  that  the  peritoneum  de- 
scends upon  the  anterior  snrfscc  of  tho  rectum  to  within 
about  an  inch  of  the  proatale.  but  not  i|iiite  so  far  upon  the 
sides  or  behind:  its  average  distance  from  the  anus  is  from 
two  to  two  and  one-half  inches  in  front,  and  five  inches  be- 
hind; conso<iuent1y,  if  the  upper  limit  of  the  tumor  on  the 
posterior  side  cannot  be  reached  by  the  end  of  the  finger 
introduced  through  the  anna,  it«  removal  should  not  be 
attempted.  The  nature  and  extent  of  its  connections  with 
the  important  organs  on  the  anterior  surface  must  also,  of 
course,  he  carefully  determined, 

A.  Removal  61/  the  Knife. — Two  curved  incisions,  meet- 
ing in  front  and  behind  in  the  median  Hue,  arc  made  through 
the  skin,  one  on  each  side  of  the  anus,  and  at  a  distance 
of  about  one  inch  from  it.  They  are  carried  down  to  the 
rectum,  remaining,  of  course,  external  to  the  neoplasm  if  it 
has  broken  through  the  rectal  wall,  and  the  rectum  is  then 
disseoted  upward  as  far  as  necessary,  using  the  fingers  in- 
stead of  the  knife  for  this  purpose  whenever  possible.  A 
sound  should  be  introduced  into  the  bladder  as  a  guide  if 
the  patient  is  a  man,  and  a  Bnger  into  the  vagina  if  the 
patient  is  a  woman.  When  the  upper  limit  of  the  tumor  ie 
reached,  the  rectum  is  drawn  well  down,  its  posterior  wall 
divided  longitudinally,  and  the  diseased  portion  removed. 

If  tho  disease  extends  upward  more  than  one  and  a  half 
inches,  it  ia  advisable  to  make  an  additional  incision  back- 
wanl  to  tho  tip  of  the  coccyx,  aud  perhaps  even  to  extend  it 
along  tlie  side  of  this  hone. 

Velpeau  took  the  precaution  to  pass  a  number  of  threads 
through  the  intestine  above  the  proposed  line  of  excision, 
bringing  them  out  thnjugh  the  skin  beyond  the  external 
limits  of  the  disease.  After  the  removal  of  the  tumor,  he 
hail  only  to  tighten  and  tie  thene  threads  to  bring  the  edges 
of  the  incisions  through  the  intestine  and  the  rskin  togethe 
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Rtalia.i'd  Volkmann'  liaj*  modified  this  operation  somewhat 
nnd  cluims  tbut  by  thorough  drainage  and  tiie  strictest  atten- 
tion to  disinfection  of  tbe  wound  during  and  afU>r  the  ope- 
ration, excision  of  ihe  rectum  can  be  carried  to  a  very  con- 
siderable heiglit,  and  even  the  peritoneal  cavity  openod. 
without  danger  to  tlie  patient.  He  empties  the  bowel 
thoroughly,  .makes  a  circuLiir  incision  about  the  anus,  a 
BtraJght  one  in  the  median  line  back  from  the  circular  one 
to  the  coccyx,  and,  if  necessary,  another  iu  tlie  me^liuji  line 
of  the  perineum  ;  the  bowel  itself  must  not  be  cut  into.  He 
then  draws  the  rectum  down,  dissects  it  out  circularly  to  the 
necessary  height,  passes  ligatures  through  the  healthy  por- 
tion after  Velpeau's  plan,  jind  cuts  oft'  the  lower  portion 
containing  the  tumor.  Bleeding  points  arc  temporarily 
secured  by  self-retaining  forceps,  and  afterward  with  catgut. 

If  the  peritoneal  ciivity  is  opened,  a.  sponge  soaked  in  a 
salicylic  acid  or  thymol  solution  is  kept  pressed  against  the 
opening,  until  the  e:i;cision  is  completed ;  then  if  the  opening 
is  smalt  its  edges  are  drawn  out  with  artery  forcep,  and  a 
ligature  thrown  around  it  as  if  it  was  a  vessel :  if  it  is  large, 
it  is  closed  with  catgut  sutures. 

The  upper  end  of  tiie  gut  is  then  drawn  down,  and  fast- 
ened to  the  skin  very  accurately  with  alternate  deep  and 
superficial  sutures,  two  or  three  drainage  tubes  are  inserted, 
cut  off  close  to  the  surface,  and  stitched  fast. 

During  the  operation,  the  bleeding  surfiico  is  constantly 
protected  against  infection  by  irrigation  with  an  antiseptic 
solution,  and  for  the  first  three  or  four  days  constant  anti- 
septic irrigation  is  kept  up  through  a  tube  passed  well  into 
the  wound  near  one  of  the  drainage  tubes ;  daily  antiseptic 
injections  are  afkirword  made  through  the  drainage  tubes 
until  the  wound  has  healed. 

Volkmann  claims  that  these  precautions  strictly  carried 
out  insure  the  patient  against  what  has  heretofore  been  the 
chief  danger  of  the  operation,  that  of  exciting  diffuse  pelvic 
cellular  inflammation,  whicli  sj>reads  rapidly  upward  heliind 
die  peritoneum,  and  causes  death  by  septic  peritonitis. 
Although  the  bleeding  during  the  operation  is  very  a 
he  has  never  known  it  to  huve  fata]  consetiuences. 
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Ho  tliinks,  also,  that  cancer  is  much  less  likely  to  return 
locally  aflcr  csciBiOD  "f  the  anu?  than  it  ie  when  the  sphinc- 
ters are  preserved,  anil,  thercfoie,  he  prefers  total  escisioD 
i)f  the  anus  and  of  the  rectum  to  the  upper  limit  of  the  dis- 
ease, even  when  the  anus  itself  is  not  involved. 

I  must  add  that  the  bent  result  in  my  experience  or  ob- 
servation, freedom  from  recurrence  that  haa  now  lasted  for 
seven  years,  followed  removal  of  the  tumor  alone,  a  mass 
two  and  a  half  inches  in  diameter  on  the  posterior  wall  of  the 
rectum,  and  beginning  one  and  a  half  inches  above  the  anue. 
After  dilatation  of  the  sphincter  I  made  an  incision  through 
il  in  the  posterior  median  line  up  to  the  tumor,  and  cut  Uie 
latter  out  with  scissors,  keeping  one-third  inch  from  it  all 
around.  The  bleeding  was  free,  but  the  vessels  were  readily 
secured.  The  sides  of  tlie  gap  were  drawn  together  in  the 
form  of  a  +,the  longitudinal  iauLsion  closed  with  sutures, 
and  a  drainage  tuhe  placed  behind  the  bowel  and  brought 
out  at  the  posterior  angle  of  the  incision. 

B.  Removal  by  Lufotun: — Recamier  removed  the  lower 
end  of  the  rectum  and  anus  by  including  its  entire  circum- 


I   were  tightly 
used  two  stottt   1 
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cords  of  different  colors,  passing  them  by  means  of  a  hollow 
curved  needle,  contaiDing  a  central  movable  stylet,  fumishwl 
with  a  largo  eye  in  its  anterior  end,  and  tlien  tying  the  ends, 
which  were  of  the  same  color,  together  in  pairs  (Fig.  234). 
The  method  is  difficult  of  execution  and  painful,  and  has 
been  iidvantogeously  modified  by  Maisonneuve,  as  follows: 
The  surgeon  marks  with  ink  upon  the  skin  the  outer  limits 
of  the  cancer,  and  divides  the  integument  along  the  msrk 
with  the  knife.  He  then  places  stout  hempen  threads  as 
before,  the  loop  lying  insi^le  the  bowel,  the  end  coming  out 
through  the  incision  in  the  skin.  These  threads  may  be 
placed  by  means  of  a  needle  like  Recamier's,  or  by  a  curved 
needle  with  an  eye  large  enough  to  carry  two  threads  at  a 
time  passed  from  within  outward,  or  by  means  of  a  long 
slightly  curved  needle  mounted  on  a  handle,  and  having  an 
eye  at  its  point.  This  needle  is  amied  with  a  rather  fine 
thread,  and  passed  through  the  incision  into  the  bowel  above 
the  tumor,  where  the  thread  is  then  caught  with  forceps  or 
tenaculum,  and  the  needle  withdrawn  (Fig,  235,  A), 


Along,  stout,  hempen  ligature  is  then  passed  through  the 
loop  of  the  fine  ligature  left  within  the  intestine  (Fig.  235^ 
B),  and  drawn  by  mt-an.s  of  it  through  tin;  puncture 
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by  tho  neei1I«t  so  that  its  centre  comes  oat  tliroiigh  the  ii 
cioii,  aiiii  its  two  cnd«  through  the  anus.     Eiich  end  is  i 
drawn  through  successive  punctures  in  the  sume  i 
(Fig.  285,  C),  and  after  the  bflwel  has  been  thus  entirely 
surrounded,  the  external  loops  (Fig.  236,  a,  a,  n)  are  cut. 

The  two  ends  of  each  short  ligature,  into  which  the  long 
one  has  been  thus  cut  up,  are  attached  to  a  c^instrictor,  and 
graduallr  tightened  until  the  included  tisHues  are  divided. 

C.  Remmjol  by  the  EertueMr. — Alphonse  Gufirin'  has 
operated  succowfuUy  by  the  following  method.  He  first 
incised  the  skin  around  the  anus  with  the  knife,  and  then 
divideii  the  rectum  longitudinally  with  the  i^-craseur  from 
above  the  tumor  to  the  teguinentary  incision.  Then  by 
means  of  a  curved  needle  he  passed  the  chain  of  tho  fecra- 
seur  horii!ontally  about  a  portion  of  the  intostino  above  the 
tumor  and  divided  it,  repeating  this  operation  until  tho 
entire  circumference  of  the  rectum  had  been  cut  tliroueh. 
If  tho  tumor  doo«  not  lavoKe  the  entire  cireutuference,  ne 
circumscribes  it  by  two  vertical  incisions,  and  divldc-s  only 
that  portion  of  the  circumference  which  lies  between  their 
upper  ends. 


Concerning  the  treatment  of  hemorrhoids  by  ligation  there 
are  a  few  points  which  deserve  mention.  The  sphincter 
should  be  temporarily  paralyzed  by  forcible  dilatation. 
Every  pile  that  is  more  than  half  an  inch  in  diameter  must 
be  transfixed  by  a  needle  earr)-ing  a  double  ligature,  and 
then  etranguliited  by  tying  it  at  it^  base :  the  smaller  piles 
do  not  need  to  be  transfixed,  it  is  sufficient  to  throw  a  single 
ligature  about  each.  When  the  tegumentary  margin  ia 
included  in  the  ligature  a  groove  should  be  snipped  in  it 
with  scissors.  The  ends  of  the  ligatures  should  not  be  cut 
ofl"  as  soon  as  they  are  tied,  but  after  three  or  four  have 
been  placeil  at  opjiosite  points  of  the  circumference,  it  will 
be  found  easy  to  get  an  excellent  view  of  the  interior  by 
drawing  them  outward  and  apart.     Tho  temporary  panil- 

'  Chirurgie  OpfirBluirc,  ltd  edilioii,  IBiiU,  p.  183. 
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jais  of  the  sphincter  noC  oolj  facilitates  tlie  oxamiDation 
and  operation,  but  it  spares  the  pati(.-Dt  [uin  liuring  conva- 
lescence. 


CHAPTER    VII. 


CABTKATION. 


Aftkb  the  parts  liave  been  well  shaveil,  the  surgeon 
mikkos  the  skin  covering  the  testicle  tense,  and  makes  a 
straight  incision  along  the  entire  length  of  the  auterior 
portion  of  the  scrotum,  beginning  at  a  point  just  below  the 
external  abdominal  ring.  The  testicle  is  then  forced  out 
through  the  incision  and  freed  from  its  coverings  more  by 
tearing  tlian  hy  the  use  of  the  knife.  The  cord  is  isolated 
for  the  necessary  distance,  and  divided  at  the  lowest  point 
allowed  by  the  extension  of  the  disease  which  has  rendered 
the  operation  neces.sary. 

Various  modifications  of  the  incision  have  been  employed ; 
Amussat  and  Roiix  made  it  upon  the  jwsterior  surface  of 
tlie  scrotum,  Jobert  gave  it  the  shape  of  a  semicircle  with 
its  convexity  downward  and  outward,  Lafargc  removed  an 
elliptical  portion  of  skin  circumscribed  by  two  curved  in- 
cisions, and  Rima  removed  the  lower  portion  of  the  scrotum, 
and  the  testicle  with  it,  by  two  transverse  incisions  made  by 
transfixing  behind  the  cord  and  cutting  downward  and  back- 
ward for  one  of  them,  and  directly  forward  for  iJie  other. 
If  the  layers  of  tlie  scrotum  are  adherent  to  the  testicle,  and 
if  the  latter  has  become  exceptionally  large,  the  dissection 
must  be  carefully  conducted  so  as  to  avoid  injury  to  tJie 
erectile  tissue  of  tlie  penis  and  to  the  other  testicle. 

The  cord  may  be  ligatured  c»  f»as»e.  or,  belter,  in  two 
parts  after  transfixion  with  a  double  ligature,  and  then 
divided  half  an  inch  below  the  ligature,  t£e  ends  of  which 
are  cut  long  and  brought  out  at  the  dependent  angle.     This 


^V  is  the  ] 
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is  the  method  generally  adopted ;  its  advKiitages  ore  the 
cai^o  with  which  it  is  pcnorinea,  iU  simplicity  and  eecurity, 
and  the  ia^iility  with  which  tlie  stump  ciiu  be  reached  if 
hemorrhage  occurs.  The  disiut vantages  are  the  possibility 
of  causing  tetanus  by  including  the  nerves  in  the  lignture, 
and  the  length  of  time,  a  week  or  more,  which  is  required 
for  ita  Bcjiaration.  The  att«rQative  method  i»  to  transfix 
tlie  cord  with  a  stout  ligature  and  divide  it  with  a  Buccession 
of  short  cuts,  tying  each  vessel  aepanit«Iy.  The  ^raseur 
and  galvano-cautery  have  proved  inefficient  to  prevent  hem- 
orrhage. Malgaigne  simply  divided  the  cord  and  prevenled 
hemorrhage  by  making  pressure  with  a  truss  over  the  in- 
guinal canal.  It  sometimes  bnppens  that  consecutive  hem- 
orrhage occurs  from  the  cord,  and  is  sufficient  to  endanger 
the  life  of  the  patient;  in  such  a  case  the  wound  must  be 
reopened,  and  the  bleeding  vessel  sought  for  within  the 
inguinal  eanul,  into  which  the  eord  has  a  strong  tendency 
to  retract :  if  necessary,  the  anterior  wall  of  the  canal  must 
bo  divided. 

Before  closing  the  wound  great  care  must  bo  taken  to 
secure  all  blcc<ling  poinUi  in  the  scrotum  by  twisting  or 
tying,  for  after  no  other  operation  is  troublesome  consecutive 
hemorrhage  so  common.  'I'he  raw  surface  must  be  care- 
fully examined  and  all  clot«  picked  off,  in  order  that  the 
vessels  which  they  occlude  may  be  more  securely  closed. 
The  edges  of  the  wound  should  be  united  with  euturea,  and 
a  drain  plaecl  in  the  dependent  angle. 


The  operations  for  the  relief  of  hydrocele  are  prtUitttive 
or  radical.  The  object  of  the  former  is  simply  to  remove 
the  liquid  from  the  nac ;  that  of  the  latter  to  prevent  its  re- 
aocumulatiou  by  excising  the  sac,  or  by  obliterating  ita 
cavity  br  exciting  adlieaive  inflammation  of  iL;  walls.  In- 
jection of  the  tincture  of  iodine  is  the  means  most  commonly 
employe<i  for  the  latter  purpose.  The  position  of  the  tes- 
ticle within  tlie  sac  should  always  be  ajHcertnined,  in  order 
that  it  may  not  be  injure<i  by  the  trocar.  This  is  beat  a<v  j 
complisheu  in  most  cases  by  examining  the  sac  by  trana-J 
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mittetl  light,  the  testicle  appuaring  iis  an  opaqne  spot  i; 
generul  translucencj ;  itii  usual  piisitioD  is  nt  the  lower  p 
t«rior  portion  of  the  sue. 

Puneture  of  the  Sat: — The  tumor  is  gnisped  at  its  upw 
portion  in  such  a  manner  aa  thoroughly  to  stretch  the  s 
ciiveriDg  it,  nnd  a  well-oileil  trocar  Is  plunged  into  the  centre 
of  its  anterior  surface,  supposing  the  testicle  to  occupy  its 
usual  position  below  an<l  beliiQ<l.  The  depth  to  which  the 
trocar  enters  h  regulntcd  hy  the  linger  placed  aloug  its  side, 
and  the  surgeon  satinfles  liiinaelf  that  the  point  in  well  witliin 
the  sac  by  moving  it  freely  in  all  directions.  The  canula 
should  fit  the  trocar  snugly  in  order  that  its  anterior  end 
may  not  push  the  tissues  before  it  instead  of  penetratin] 
them.  If  the  intention  is  nnly  to  remove  the  liquid,  t' 
canula  i»  withdrawn  n^  soon  as  the  flow  has  ceased,  and  1 
puncture  closed  with  adhesive  plaater  or  collodion :  but  if  i 
radical  cure  is  to  be  attemptcil,  the  tincture  of  iodine  mm 
first  be  thrown  in.  The  French  surgeons  use  tlie  tincbi 
diluted  with  two  or  three  parts  of  water,  and  prevent  pre 
cipitation  by  a<lding  imiide  of  potassium  to  the  mixture 
They  throw  a  considerable  quantity  into  the  sac,  retain  i 
there  for  three,  four,  or  five  minutes,  and  then  withdraw  it?^ 
Van  Buren  and  Keyes'  recommend  the  "pure  tincture 
thrown  in  gradually,  retained  several  minutes,  and  workol 
around  in  such  a  way  that  every  portion  of  the  inner  wall 
of  the  sac  may  come  Into  contact  with  it ;"  the  quantity  of 
the  tincture  used  should  be  eijual  to  half  the  amount  of 
liquid  drawn  off.  Large  hydroceles  must  first  be  reduced  in 
siae  hy  one  or  two  tappings.  The  injection  of  a  few  grains 
of  carbolic  acid  dissolved  in  glycerine  has  given  good  results. 

Care  must  be  taken  that  the  injection  is  not  thrown  ' 
the  subcutaneous  connective  tissue,  an  accident  that  is  veiyfl 
likely  to  be  followed  by  sloughing  of  the  scrotum ;  the  »ni 
way  of  avoiding  this  accident  is  to  throw  in  the  injectioi 
before  the  liquid  has  entirely  ceased  to  flow  out.     If  l' 
accident  does  occur,  free  incisions  must  he  made  at  once  into 
the  scrotum  at  the  t'eat  of  the  infiltration. 


'  U«nita-Uriniiry  1 
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Radical  Oure  bi/  InciKitm  (Volkmann). — The  sac  is  freely 
likiil  ojieii  by  a  lungiLudiual  ulterior  iiicittion,  and  tho  incised 
tnigets  nf  tljo  »kin  and  tunica  vaginalis  Htitctied  together  all 
aroimd.  Exccauive  reaction  is  prevented  by  antiseptic  dreex- 
iiig.  If  the  wall  of  the  sac  is  much  thickened,  it  must  be 
dissected  off  and  excised. 


V.AKIOOCKLE. 

The  ti'eatment  of  varicocele  may  bo  palliative  or  radical. 
By  the  former,  Bupjmrt  is  givea  to  the  testicle  and  the  over- 
difitonded  veins ;  by  the  latter,  it  is  sought  to  obliterate  the 
lumen  of  the  veins  at  one  or  more  point*.  There  are  several 
risks  involved  in  the  radical  treatment,  which,  when  taken 
in  connection  with  tlio  usual  hamileasneas  of  the  affection 
and  the  efficacy  of  palliative  measures,  should  make  the 
surgeon  slow  to  employ  it.  The  risks  are:  Possible  phle- 
hitis,  which  may  lend  to  pycemift:  possible  atrophy  of  the 
testicle,  In  consequence  of  the  obliteration  of  all  the  veins 
or  the  inclusion  of  the  artery  in  tbe  ligature ;  and  finally, 
the  likelihood  of  a  return  of  the  affection  if  all  the  veins 
are  not  obliterated.  Tbe  palliative  treatment  consists  in 
wearing  a  suspensorr  bandage,  or  in  excising  a  large  portion 
of  the  scrotum,  with  the  expectation  that  what  is  left  will 
act  as  a  natural  suspensory. 

Ezcition  of  the  Scrotum. — A  long  clamp  is  required, 
between  tlic  blades  of  which  a  large  fold  of  the  sci-otuni  is 
pinched  up  parallel  to  and  including  the  raphe.  This  fold 
IS  then  cut  off  about  one-eighth  of  an  inch  from  the  outer 
side  of  tbe  blades,  and  numerous  interrupted  sutures  applied 
before  the  clamj)  is  removed.  If  bleeding  is  feared.  thi«o 
sutures  should  bo  cut  about  a  foot  long,  and  not  tied  until 
after  tlic  clump  lias  been  taken  off,  and  all  bleeding  points 
secureii. 

The  radiod  treatment  eonsiHts  In  obliterating  the  lumen 
of  the  veins  by  dividing  them  with  the  knife  or  the  cautery, 
excising  a  jiortion  of  their  length,  compressing  and  strangu- 
lating them  by  means  of  ligatures  or  clamps,  or  simply 
t'Xj>o>iiiig  them  to  the  air. 
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Divmon  and 

arc  compressed  n 
sutures. 


are  unsafe,  even  when  the  ' 
i]  iielow  lii^  harelip  pins  and  twist 


Compreisifin  by  Pins. — The  bundle  of  veinB  is  pind 
up  and  eaiefiilly  separated  from  the  cord  and  artery,  vfaia 
lie  close  together  behind  the  veins  and  can  he  readily  di» 
tingnishcd  by  the  firm  whipcord-like  sensation  given  by  the 
former  when  it  is  rolled  between  the  thumb  and  fingers. 
ITie  pin  is  then  parsed  through  transversely  between  the 
veins  and  the  cord,  and  an  elastic  or  a  silk  ligature  thrown 
around  its  endi<.  It  is  well  to  place  two  pins  alx)ut  an  inch 
apart. 

Compression  by  Wires  (Vidiil's  methitd). — Vifliil  passecl 
a  st^ut  wire  between  the  veins  and  the  cord,  as  before  de- 
scribed, and  &  thinner  wire  through  the  same  holes  iu  the 
skin,  bnt  in  front  of  the  bundle  of  veins  (f 'g-  237),  The 
two  wires  were  then  twisted  together  {Fig-  -311),  so  as  to 


compnss  the  veins  included  hctw)>en  them,  and  turned  a  fi 
times  so  as  to  roll  up  the  bundle  of  veins  around  them  (F* 
238).  Ulceralion  occurs  at  the  point  of  compression,  ■ 
the  inflammation  ^tpreiids  to  the  adjuining  parl^.  matting  )j 
veins  together,  and  oceluding  them  in  several  placeu.  T 
brueil  has  modified  this  hy  making  the  thin  wire  fonn  | 
of  a  gulvaiiic  circuit  and  raising  it  to  red  heat. 


VARICOCELE. 


I 


SitbrutiineouB  Ligature. — A  riL-eillc  Ciirrying  a  (latgut  c 
antiseptic  silk  liguturi;  is  pass<.'il  tliniiigli  between  the  veina   i 
arid  the  cord,  reiintcred  at  tlie  point  of  emergence,  passed 
ind  tlie  otiier  aide  of  the  veins  close  under  the  skin,  and 


brnnght  out  and  tightly  tied  at  the  firxt  jioiiit  <if  entry.  If  I 
this  in  very  exactly  done,  so  an  not  to  include  tlie  devpcr  I 
jiart  of  the  skin  at  either  puncture  in  the  loop,  and  is  treated  I 
anti^eptically.  it  will  u.^ually  heal  without  supjinration.  lL<t  f 
execution  is  facilitated  by  making  the  punctures  with  a  knife. 

Rieord'a  Method. —  Ricord  pas9e<l  a  needle  carrying  a  ] 
thread  Wtween  the  veins  and  curd,  made  the  thread  fast  to  1 
the  loop  of  a  stuut  ligature  and  drew  it  through,  leaving  i 
tlic  loop  projecting  through  one  puncture,  the  two  enda 
throiidi   the   othiT.      The   needle   and    thrtail   were   tl 


pa'i.sed  again  in  llie  opposite  direction,  through  the  Hanio  I 
punctures,  but  in  front  of  the  veins,  and  a  second  ligatunj  J 
ilrttwti  through.  The  ends  of  each  ligntiiru  were  then  I 
pasaisl  tlirough  the  loop  of  the  other,  drawn  tight  so  as  1 
thoroughly  to  compress  the  veina,  and  then  attachw!  to  the  1 
I  apparatus  shown   in   Fig.   ii40,  and   tightened  every  day 
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until  the  btuidle  was  cut  through.     Or  the  ends  nuiy  I 

tied  togctlier  over  a  rull  of  bandage  placed  in  front  betWM 
the  two  jiunctures,  and  tightened  daily. 

Rigaud'»  Method  hy  Exposure. — Prof.  Rigaud,  of  Str 
hurg  and  Nant-y,  has  had  great  succesa  in  obtaining  oblitera^  ' 
lion  by  simple  exposure  of  the  reins  to  the  air.  He  pinches 
up  a  transverse  fold  of  skin,  transfixes  it  and  cuts  out,  dis- 
sects out  the  bundle  of  veins  carefully,  passee  a  strip  of 
well-greased  linen  under  it,  and  binds  a  pad  of  charpie  over 
it.  The  veins  Rhrink  as  soon  as  they  are  exposed,  the  blood 
coagulates  in  them  immediiLtely,  and  in  a  few  days  spon- 
taneous division  occurs,  or  tliey  are  reduced  to  a  fibrous 
cord.  At  the  time  liis  paper  was  written'  he  had  o[)erated 
upon  nineteen  varicoeeles  and  one  hundred  and  forty  cases 
of  varicose  veins  of  the  leg.  In  three  cases  the  veins  were 
accidentally  opened,  and  thuse  three  eases  died  of  pytemiaj^ 
all  the  others  were  entirely  successful. 


AMPITATIOH  OF  T 


If  the  ani]>utatifiu  is  to  be  roade  through  the  penduloi 
{tortion  hemorrhage  may  be  prevented  by  tying  a  Ugsti 
tightly  about  the  root  of  the  organ.  It  is  generally  stst 
tliat  the  erectile  portions  reti'act  more  extensively  ^an  I) 
skin,  and  must  therefore  be  cut  longer,  but  this  appears  i 
be  incorrect,  the  akin  is  more  retractile  than  the  corpo 
cavern'isa,  and  must  be  di-uvrn  well  back  toward  the  pul 
before  it  is  divided.  The  division  may  be  ma<le  witL  t 
knife,  ecrascur,  or  cautery;  there  is  no  objection  to  the  a 
of  the  former  on  the  score  of  hemorrhage,  but  it  is  moi 
often  followed  by  pyiemia  than  either  of  the  others. 

In  order  tti  prevent  cicatricial  contraction  of  the  urethn 
orifice  the  inferior  wall  of  that  canal  should  be  divide 
together  with  the  skin,  for  about  half  an  inch,  and  1 
edges  of  the  mucous  membrane  made  fast  to  those  of  ll 
skin  with  fine  sutures.  Some  surgeons  consider  tbia  loiif 
tudinal  incision  unnecessary,  and  arc  satisfied  to  draw  o 

1  niilloiin  de  1ft  Socifitfi  da  Chirurgie,  1B75,  p.  464. 


I 
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thi'  mucous  meiubrune  sliglitly  and  stitch  it  fast  to  the  skin. 
If  the  lonj;itudiiml  incision  is  to  be  made,  it  is  d(«irable 
to  cut  the  urethra,  if  possible,  bidf  un  inch  loogi^r  than  the 
corpora  cavernosa.  Singular  as  it  muy  seem,  it  ix  some- 
timw  difficult  Ut  find  the  orifice  nf  tlie  urethra  on  the  suri'aue 
of  section. 

If  the  amputation  is  to  be  mnde  close  to  the  symphysis, 
two  accidents  must  be  guarded  against;  they  are:  retmc- 
tion  of  the  pi'nis,  and  infiltratiun  of  urint.'  into  the  scrotum. 
Tn  prevent  the  former,  a  stout  ligature  should  be  parsed 
tiirou^h  the  sheath  of  the  penis  a  little  above  tlie  point 
selected  for  anipuLition :  to  prevent  the  latter,  and  also  to 
give  the  patient  better  command  of  the  direction  of  his 
stream  of  urine,  the  scrotum  should  be  divided  in  the  me- 
dian line  and  the  anterior  and  [Kisterior  edges  of  each  half 
brought  together,  so  as  to  form  two  distinct  scrotums  with 
tlie  urethra  exposed  between  them. 

OPEllATIOfJS  FOR  PHIMoeii^. 

Dorml  Ini-mon. — A  director  is  passed  tlirough  the  pre- 
putial oriHce  along  the  dorsum  of  the  gluns  to  the  corona, 
a  curved,  sharp-pointed  bistoury  guided  along  it,  the  skin 
transfixed  at  the  point  of  the  director  and  divided  straight 
down  to  the  preputial  orifice.  Nothing  more  is  absolutely 
required,  for  the  wound  left  to  itself  will  heal  promptly; 
but  it  is  well  to  round  olf  the  corners  and  to  unite  tlie  edges 
flf  the  mucous  meoihrane  and  skin  by  fine  sutures.  This  is 
a  very  satisfactory  operation  when  the  prepuce  is  not  re- 
dundaitt,  but  if  there  is  much  excess  of  tissue  tbe  foreskin 
will  present  an  awkward,  lop-cared  appearance  for  many 
years,  and  in  such  cases,  therefore,  circumcision  is  to  be 
preferred. 

This  operation  is  often  required  in  oaaes  of  aub-preputial 
chancroid,  and  then  it  becomes  a  matter  of  considerable 
importance  to  prevent  inaculation  of  the  wound  by  the 
chancroidal  virus,  A  method  introduced  by  Dr,  J,  H. 
I.owman  into  the  venereal  wards  of  Charity  Hospital,  New 
York,  bos  proved  very  efficient  in  this  respect.  A  solution 
of  nitrate  of  silver,  forty  grains  to  the  ounce,  is  iiiject«(l 
niider  the  prepuce,  luid  followed  by  the  injection  of  a  satn-a 
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rated  solution  of  common  Halt,  to  remove  the  excess  of  the 
caustic.  The  sore  having  been  ihus  rendered  tenijwrarUjr 
innocuous  by  the  coagulation  of  its  secretions,  tlie  incisT  "" 
is  made  and  ttie  sore  cauterized  with  nitric  acid. 

Oircumcitum. — A  number  of  instruraents  have  been  in-' 
vented,  and  a  great  variety  of  methoda  proposed,  which  do 
not  need  to  he  repeatefl  here,  for  the  object  tliey  had  in 
view,  that  of  insuring  division  of  the  skin  and  mucous  mcin- 
hmne  of  the  prepuce  at  the  same  level,  is  not  a  matter  of 
much  importance,  since  any  excess  of  the  latter  can  be 
readily  removed  afterward.  There  is,  however,  one  iikhII- 
fication  introduced  by  Dr.  Keyes'  which  is  of  great  im- 
portance, for  it  insures  the  removal  of  the  constriction  and 
protects  the  wound  from  being  harmed  by  erections  while 
healing.  This  modificntioa  consists  in  an  additional  lon^- 
tudinal  division  of  the  skin  for  about  half  an  inch  along  the 
dorsum  of  the  penis,  and  sometimes,  also,  on  the  opposite 
side  along  the  course  of  the  urethra,  after  the  end  of  the 
prepuce  has  been  eut  off  (Fig.  242,  AC).  The  comers 
left  by  these  incisions  are  rounded  off,  and  the  effect  is  to 
increase  the  circumference  by  twice  the  length  of  the  inci- 
sion, As  the  stricture  is  sometimes  due  to  insufficient 
breadth  of  the  skin  covering  the  glans,  the  value  of  this 
simple  modification  is  cvideut. 

Opvrittion. — A  probe  is  first  introiluced  and  swept  over 
the  surface  of  the  glans  to  break  up  any  adhesions  that 
may  exist,  and  the  edge  of  the  preputial  orifice  is  then 
caught  at  opposite  points  with  the  thumb  and  forefinger  of 
each  hand  and  drawn  forwai-d,  care  being  taken  to  make 
the  tension  upon  the  X^f*  elastic  mucous  membrane,  and  not 
only  upon  the  skin.  While  the  prepuce  is  thu.H  drawn  for- 
ward, an  ii.<{sistant  clasps  u  pair  of  long  nari-owdiladed 
forceps  vertically  u[k>i)  it  jiist  in  front  of  the  apex  of  tlie 
glans,  directing  the  blades  forward  as  well  as  downwanl 
(the  penis  being  horizontal)  parallel  to  the  general  direc- 
tion of  the  corona,  and  the  glans  should  then  be  moved 
freely  behind  them  to  make  snre  that  it  is  not  caught  be- 
n-Urinary DiuntM,  with  SjpUtfa 
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t.w«!U  ibo  bWlcs.  The  portiini  uf  ]ircjnii'c  in  fnmt  of  the 
forceps  is  then  <;ut  iiivay  with  scis-sora  kt  a  knife  (Fig-  241), 
iiinl  tlie  fiirceps  tiikeii  u(T. 


It  will  then  be  seen  that  tlie  glans  is  still  covered  by  a 
more  or  leas  lightly  fitting  sheath  of  mucous  membrane, 
white   the   looser  and  more  elastic  skin 
retraets  to  oi'  beyond  the  corona,  leaving  I"''"-  ^''-■ 

a  Mt  of  niw  surface  below  (Fig.  242).         ,.  4      -^ 

The  mucous  membrane  is  next  divided     '  ' 

with  acisflore  along  the  dorsum  buck  ti> 
the  corona  (Fig.  242,  JiD),  and  the  akiti 
divided  in  the  same  direction  alonjr  the 
doi'siim  for  a  distance  of  half  an  inch  from 
it«  cut  e<Ige  (Fi^.  242,  AO),  and  also  on 
the  under  side  along  the  nrethra,  if  con- 
sidered necessary.  The  corners  of  these 
incisions  are  rounded  off,  and  the  edges 
of  the  mucous  membi'ane  and  skin  faeten- 
ed  together  with  numerous  fine  sutures, 
the  fii"8t  being  placwl  exactly  in  the  me- 
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diaii  line  in  front,  tlie  second  at  tlic  freniim.  If  fine  silk 
is  useil,  and  the  sulureS  placed  uloae  to  th*}  edge,  they  may 
be  left  to  cut  their  way  out  and  come  away  in  the  dressings. 
It  is  always  difficult  to  got  accurato  a<]ju3tnient  uf  the 
edges  at  the  ends  uf  the  longitudinal  iucisious  on  the  dor- 
sum, and  usually  a  small  ti-iangulur  giip  is  left  to  till  by 
granulation.  Dr.  D.  B.  Deliivun'  proposes  to  meet  this 
objection  by  leaving  a  triangular  piece  projecting  in  the 
centre  of  tho  dorsal  portion  of  the  cutaneous  incision.  Fig. 
243  ahowB  tlie  line  of  incision,  Fig.  244  the  resulting  *— 
angles  of  skin  and  mucous  membrane  :  the  apex  of  the  Ut 
H,  which  at  first  is  drawn  upward  by  its  close  connectli 

Fib.  243, 


/■ 


inp.     riMilE  1>tt 


with  the  apex  of  the  skin   triangle,  A,  so  that  ita  i 
surface  is  outward,  is  represented  in  the  6giire  aa  it  app< 
after  having  beenfi'eedby  dissection,  if  necessary,  and  tart 
down,  leaving  its  raw  surface  out. '  The  mucous  membra 
is  then  slit  up  to  the  corona  at  7),  aa  uxual,  after  cuttiia 
away  its  triangle,  anrl  the  point  A  is  stitched  fast  to  If,  BM 
E,C%o  F,  and  the  remainder  of  the  edge  as  usual.  ? 

Tho  only  objection  to  be  made  to  this  device  is  that  ] 
sacrifices  the  liberating  longiludinal  incision  of  the  skin,  ai 
Dr.  Keyes*  baa  met  this  by  taking  tho  tiiangular  flap  fri 
the  mucous  membrane  instead  of  from  the  skin,     II©  o 
off  tho  prepuce  by  a  straight  incision,  and  dlvidee  tbita 
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iiloTig  the- dorsum  an  bcfuro;  iind  then,  instcud  of  Bplitting 

tilt'  mucouM  nipmbranc  in  the  aaiiit;  munnpr  (Fig.  242,  /f/>), 

he  makesaYi^liupcd  incision  (Fig.  245,  fliiC),  and  removes 

th(<  niit«rior  atrip  of  mucous  memhriine 

by  continuing  the  iucision  from  C  and 

I)  around  U)  tho  frenum.     The  point 

DBG  18  thon  reflected,  fitted  into  tht 

triangular  gap  (rEFleii  by  the  Ion 

gitudinal  incision  in  the  akin  and  tiio 

rounding  uf  its  corners,  and  the  edgia 

are  united  by  sutures,  as  before. 

If  broad  adhesions  exist  betwetn 
the  ginns  sind  prepuce,  and  it  is  feared 
tliat  the  raw  surfaces  left  by  their 
division  will  reunite,  all  the  niucous 
membrane  may  be  removed,  except  a 
ring  aJtout  one-eighth  of  an  inch  wide 
adjoining  the  corona ;  the  ekin  is  then  luw^ned  by  dissection 
from  the  underlying  tissuee,  drawn  fiirward,  and  united  to 
the  narrow  ring  of  mucoua  membrane.  The  raw  surface  on 
the  gltins,  having  nothing  to  adhere  to,  cicatrizes  naturally. 


PAKAi'lllMOt^IS.  I 

A  description  of  the  method;!  of  reduction  by  taxis  or  I)y 
compression  of  the  engorged  prepuce  and  gkns  doea  not  lie 
within  the  proposed  scope  of  this  work,  and  the  operation 
of  division  of  tlie  oonstriclinj'  band  hardly  needs  to  be 
described,  for  it  consists  simply  in  dividing  the  band  from 
without  inwai-d  at  one  or  more  points,  until  the  constriction 
is  sufficiently  relieved  to  allow  the  prepuce  to  be  drawn  for- 
ward. It  is  well  to  make  tho  first  incision  in  tlio  median 
dorsal  line  so  as  to  pi-ofit  by  it  afterwanl,  if  an  operation 
for  phimosis  is  considered  necessarv.  If  inflammatory  ad- 
hesions have  formwl  along  the  line  of  the  constriction,  forcible 
attempts  to  reduce  the  parajdiimosis  shouhi  not  he  made, 
hut,  afWr  division  of  the  band,  the  part^  should  simply  bo 
dressed  with  cold  and  soothing  lotions. 
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DIVISION  fiF  THE  FRESIM. 

Vcnieuil' cmjtlfijH  the  following  method:  He  makes  t 
frenum  tense,  transfixes  it  close  to  its  iittiiehmenC  to  tho  glu 
with  a  narrow  bistoury  or  U'liotoine  held  with  its  side  paraUil 
to  the  surface  of  the  penis,  and  cuts  out  backward,  makin]' 
a  triangular  flap  neaily  liiilf  an   ineli  long,  witli  its  i 
directed  backward.     The  liberated  glana  is  drawn  furwtu 
the  flap   disappears,  and  the  edges  of  the  wountl,  vrhid 
assumes  the  shape  of  a  lozenge,  are  imited  by  sutures. 


Kl'lJ^l'AIIIA^. 

The  (lefuniiiCy  kii-iwn  -.is  epispadias  in  charactori/eil  hj 
6s3ure  of  the  roof  of  the  urethra.  In  ita  complete  foiin  it 
is  aa»ociatcil  with  separation  of  the  symphysis  pubis,  aud 
often  with  exstrophy  of  the  bladder,  in  which  caae  its  treat- 
ment is  subordinate  to  that  of  the  more  important  defect 
[q.  v.).  In  its  slightest  degree  it  is  confined  to  a  fissure 
occupying  the  doreal  portion  of  tlie  glans  penis,  and  exiend- 
ing  from  the  meatus  to  the  corona  (epispadias  balaniijuc). 
The  existence  of  this  form  haa  been  denied,  but  Verneuil' 
reports  two  cases,  in  neither  of  which  did  the  malformation 
cause  any  disturbance  of  function.  In  tlie  more  important 
varieties  the  urethra  lies  above  the  corpora  ovvemosa  inate 
of  below  them,  and  is  o|>en  on  the  roof  from  its  anterior  « 
tremity  nearly  to  the  bladder  ;  the  glans  is  fairly  develq 
and  may  be  p-oovod  more  or  lees  deeply  along  its  dorsni 
while  the  rest  of  the  uorpus  spongiosum  is  represented  by  ii 
thin  layer  of  erectile  tissue  under  the  urethra.  There  i' 
sometimes  partial  or  complete  inconlinence  of  urine,  aod  tl 
operative  indication  is  to  supply  a  channel  through  wbid 
the  urine  can  be  conducted  without  dribbling  to  a  urinal. 

NSlaton'a  Method. — The  prepuce  is  drawn  downward  a 
forward  by  means  of  a  li^ture  paased  through  it,  and  hel 
in  this  position  during  the  operation.     An  incision  a  t' 

'  Chiriirgio  IWpsmtricc,  1877,  p.  780.  '  Lop.  elt. 
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iiimlo  alonj;  vavh  siile  of  tho  urethml  gutter  at  the  jmiction 
uf  the  Hkiti  an>l  niutous  membi-anc.  begitiiiJii);  at  tlio  prepuce 
and  ending  at  tlie  abdomimil  wall.  Tlie  external  lip  of 
each  indNiun  is  ilifsccCcd  up  fur  about  one-sixtb  of  au  inch, 
forming  a  flap  on  each  side  continuous  with  the  ekin;  the 
inner  hp  of  each  incision  is  also  slightly  loosened.  The  flaps 
must  Ite  mnde  as  thick  as  possible. 

A  third  flap  is  then  marked  out  upon  the  abdominul  wall, 
immediately  above  the  urethml  orifice  leading  to  the  bladder, 
by  two  vertical  incisions  united  at  their  upper  ends  by  a 
transverse  one ;  it  should  he  as  hroad  as,  ami  a  little  longer 

Pio.  2V,. 


than,  the  penitt,  disnectod  from  above  ilownward  to  it»  base, 
which  correspon<ls  to  the  interpubic  ligament,  and  then  re- 
voreed,  its  cutaneous  surface  inward,  and  its  »ides  made  fast 
by  suture.-!  to  the  inner  lips  of  the  incision  on  the  penis,  care 
being  taken  lo  make  the  contact  as  broad  a»  f»ossible. 
Remarquay'  and  Dolbeau'  preferred  to  make  the  flap  by 
prolonging  the  first  two  incisions  up  the  abdomen,  thinking 

'  HhIbiUm  Chirur^ienloB  du  Pcnie,  187T.  fi.  628. 

'  De  r£{ilipBdiu,  ParU,  1801.     PI«nche  IV.,  Fig.  I. 
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that  the  continuity  of  the  incisions  upon  the  abdomen  a 
penis  would  increase  the  chances  of  suet'ess  (Fig  246,  CO)." 
In  oi-der  lo  give  the  abdominal  flap  gieiiter  thickness,  a  _' 

Srevent  il«  retraction  during  the  process  of  cicatrisati(^ 
[etaton  reinforced  it  by  another  taken  frum  the  scrotal 
This  scrotal  flap  is  limited  by  concentric  curvod  incisio 
{Fig.  24f),  FF),  the  upper  one  circumscribing  the  undc 
Imlf  of  the  root  of  the  penis  in  the  peno-serot^  angle,  tf 
other  at  n  distance  below  tlie  first  equal  to  the  length  of  thel 
penia,  and  is  loft  adherent  at  both  endii.     After  the  flap  has 
been  disnectt-d  up,  the  penis  is  passed  under  it,  bringing  the 
raw  surface  of  the  reversiil  abdominal  flap  into  coutact  with 
that  of  the  scrotal  flap,  and  the  great  eircuoiferencc  of  the 
latter  is  fastened  by  three  sutures  to  the  outer  lips  of  the 
two  incisions  made  along  the  aides  of  the  urethrul  gutter. 

The  canal  thus  fonned  is  very  large,  and  both  Nelaton  , 
and  Dolbeau  found  it  necessary  to  diminish  its  size  by  «_ 
plying  the  actual   cautery  to  its   interior.     The  operatiu 
devised  by  Thiersch  is  generally  deemed  superior. 

Thirrtch't  Method.^ — This  operation  reijuireB  aeveai 
months  for  its  completion,  since  it  is  compoHCil  of  four  dk 
tinct  opcnitions  performed  at  tlilfcrent  timei?.     In  order  b 

Fia.  247. 
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prex'cnt  the  urine  from  coming  into  contai't  with  the  rwfl 
surfaces  of  tlio  flaps  Thierseh  makes  an  upeuiug  into  I* 


PL^fA  IHAS 


urethra  through  the  periLeuru    uiid  ujiiintiiiiiK  it  ihtrl 
entire  period  of  treatment. 

First  Step  (Fig.  247). — Creation  of  the  meatus  and  the 
portion  uf  the  canal  occupying  the  gluns;  The  surgeon 
makes  a  deep  incision  along  each  side  of  the  iiretliral  groove 
ill  the  glan»,  pares  the  suHacc  of  the  outer  lip  of  each  inci- 
sion, brings  the  freshened  surfaces  into  contact,  and  fixes 
theui  with  two  or  three  p<)int9  of  twisted  suture. 

Second  Step  (Figs.  248,  249). — Creation  of  tlie  urethra 
along  the  body  of  the  penix.     The  suryoon  makes  an  ini^i- 


sion  through  tbe  skin  and  subcutaneous  tissue  at  t'oe  edge  of 
the  urethral  gutter  on  the  right  side,  makes  a  short  trans-    , 
verse  rut  outward  from  each  enil,  and  dissects  up  llie  rec- 
tangular Hap  thus  marked  out.     On  the  lefl  side  he  makes 
a  longitudinal  incision  one  centimetre  external  to  ihe  edge 
of  the  gutter,  and   a  tinnsverBe  incision   from   eitch  end. 
This  flap  IM  dissected  up,  making  it  a§  thick  an  possible,  and 
turned  over  so  as  to  form  a  roof  for  the  uretliral  gutter,  its   , 
cutaneous  surface  directed  dowuward,  its  raw  surface  upv&rd.  J 
Several  ligatures  are  passed  through  it  near  its  free  border^ 
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iind  thcu  tiirough  the  biise  «f  tlie  I'iglit-hnnil  flap,  an<l  th« 
latter  drawn  acroaa  the  former  so  that  their  raw  surfaces  are 
brought  into  contact  thmiighout.  The  fiee  edge  of  the  ri(^  _ 
flap  is  then  &stened  to  the  skin  forming  the  outer  edgetg 
the  incision  on  the  letl  side. 

Third  Step. — To  close  the  gap  remaining  between  thea 
two  new  [tortions  of  the  urethra.  A  transvcrso  incision  is 
made  in  the  prepuce,  the  glans  passed  through  it,  the  bor- 
ders of  the  gap  pared  and  fastened  to  the  edges  of  the  inci- 
sion in  the  prepuce. 

Fourth  Stfp. — To  clotie  the  posterior  portion  of  the  caoal 
or  infundibulum.  The  method  employed  is  similar  to  that 
used  in  the  second  step  of  the  operation,  the  flaps  being 
taken  from  the  gi-oina.  The  left  flap  h;is  tlje  form  of  an 
isosceles  triangle,  and  it-a  base  occupies  the  left  half  of  the 
upper  semi-circumference  of  the  opening ;  it  is  turned  over 
so  that  its  cutaneous  surfa<?e  is  directetl  downward,  and  its 
free  border  is  united  to  the  freshened  posterior  ei]^e  of  the 
nwf  of  the  new  urethra,.  Tlie  other  flap  is  quail rilateral, 
its  base  corresponds  to  the  right  inguinal  ring,  and  it  is 
drawn  over  the  first  one  so  that  their  niw  Bnrfaces  are 
brought  into  co-itact  and  fastened  together  with  sutures. 

Finally,  the  fistula  established  in  the  [levineun]  is  closed.  ^ 


Tlio  deformity  known  as  hypospadias  is  chai-actcrised  b 
a  congenital  abnormal  npeniug  of  the  urethra  upon  I 
under  surface  of  the  penis.  Sometimes  the  urethra  U 
at  the  abnormal  opening,  sometimes  it  is  continued  monp  jj 
]oss  imperfoctly  beyond  it,  either  in  the  form  uf  a  tun 
which  is  usually  imperforate  at  one  or  two  points,  or  ' 
of  a  gutter.  The  varietiea  of  hypospadias  are  i 
classified  in  three  groups,  the  balanitic,  penile,  and  e 
according  as  the  abnormal  opening  i.s  found  at  a  point  in  tj 
urethra  corresponding  to  lite  glans,  the  peinltilous  por' 
uf  tlic  penis,  or  the  scrotum.  The  balanitic  ia  tlie  I 
frequent  and  lea-st  important,  and  the  penile  is  less  f 
and  less  important  lhnn  the  scrotal.  The  defect  I 
^teuds  further  back  than  the  bulb  of  the  urellira,  and  cont 
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quently  never  cuuhcs  incontinence  of  urine.  In  tlie  scroUil 
anil  in  Borae  of  tlie  peiiili'  varietit*  the  anterior  portion  of 
tlic  ui'Otlira  forms  a  tense  fibrous  cord  binding  iiown  Ibc 
glanH,  curving  the  body  of  the  penis  upwanl,  and  prevent- 
ing it^  erection. 

In  tLe  balunitic  variety,  when  the  anterior  portion  of  Uie 
urethra  exists  in  the  form  of  a  gutter,  do  treatment  is  re- 
quired  unless  the  opening  is  too  small.  The  slight  defi- 
ciency in  length  involves  no  loss  of  function,  and  attempts 
to  reconstitute  the  defective  portion  of  the  canal  by  some 
plastic  operation  u:iually  fail.  In  fa<:t,  if  the  canal  exists 
between  tlie  meatus  and  the  abnormal  opening,  it  is  better 
lo  slit  it  up  than  to  try  to  close  the  latter. 

The  scrotal  variety  is  conttidered  irremediable,  and  has 
never  been  the  subject  of  surgical  interference.  In  it  tlie 
HCTOtum  is  bifid,  the  peuis  usually  very  small,  and  the 
ui-ethral  orifice  at  the  bottom  of  an  iiifundihulum  resembling 
a  vulva.  Individuals  thuH  deformed  have  often  been  rais- 
tjiken  for  hermaphrodites  and  sometimes  for  females. 

In  the  penile  variety,  when  the  anterior  portion  of  the 
urethra  is  normal,  the  opening  tnay  be  closed  by  freshening 
the  surfece  about  its  edge  and  covering  it  with  a  flap  taken 
from  the  adjoining  skin.  When  the  anterior  portion  exists 
only  in  the  fnrm  of  a  more  or  less  shallow  groove,  it  may  be 
tninsformed  into  a  complete  canal  by  one  of  the  methods  of 
nrethrfipliisty  hereinafter  described.  The  two  otlier  modes 
of  operating,  urethroraphy  and  perforation,  have  n'lW  been 
diacurded ;  in  the  former  the  edges  of  the  groove  were  jnred 
and  brought  together  with  sutures,  in  the  latter  a  trocar  was 
passed  along  through  the  tissues  of  the  under  side  of  the 
penis  from  the  extremity  of  the  glans  to  the  abnormal  o[>eii- 
ing  of  the  urethra,  and  the  route  thus  created  kept  open  by 
the  frequent  ]>as.sage  of  sounds. 

If  the  penis  is  incurvated  it  must  be  straightened  as  a 
preliminary  to  any  operation.  To  accomjilish  this  it  is  not 
sufficient  to  divide  only  the  fibrous  ban<l  on  its  under  sur- 
face, for  the  retraction  is  partly  maintained  by  the  shortneas 
of  the  inferior  portion  of  the  aheaths  of  the  corpora  caver- 
nosa and  the  septum  between  them.  If  the  skin  on  the 
under  surface  is  flexible  enough  to  allow  tho  penis  hi  he 
straiglit«ncd  nfler  the  intcntal   bands   have  been   divided.  1 
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this  division  may  be  made  Bubciitaneously,  following  the 
example  of  Bouisaoii,  by  introducing  a  tenotome  and  presa- 
ing  its  edge  against  the  slieath  of  tlie  corpora  eavernosa  and, 
the  septum  while  the  glans  Ib  drawn  steadily  away  from 
scrotum.  Ordinarily,  however,  this  is  not  possible,  and 
or  two  t^ianaverse  incisions  one  centimetre  long  must 
made  through  the  skin  and  deeper  parts.  By  the  strsiij^ 
ening  of  the  penis  tliese  transveree  incisions  arc  transfonncil 
into  longitudinal  ones,  and  their  ^ides  art-  then  dntwn  to- 
gether by  sutures.  Several  months  must  then  be  allowed 
to  elapse  before  the  subsequent  plastic  operation 
taken,  in  order  that  the  cicatrix  may  become  perfectly 
and  attain  its  Full  vitality. 

In  the  earlier  operationa  of  nrcthropliiBty  the  floor  of 
urethra  was  formed  by  a  long  narrow  vertical 
from  the  scrotum,  its  base  adjoining  the  orifice  of  the  urethra,' 
and  its  borders  fastened  to  the  edges  of  two  longiludinul 
incisions  on  the  under  side  of  the  penis.  In  slioit,  the 
method  resembled  that  already  described  as  employed  by 
Nilaton  for  the  relief  of  epispadias,  even  to  the  reinforce- 
ment of  the  flap  by  a  transverse  one  taken  from  the  skin 
above  the  root  of  the  penis.  The  results  of  these  attempts 
were  so  unsatisfactory  that  when  N^Iaton  was  consulle<l,  in 
1872,  concerning  a  patient  affected  with  hypospadias,  he 
advised  that  nothing  ahonlJ  be  done,  saying  that  ho  ha<l 
made  many  canals  through  whicJi  the  urine  was  carried  to 
the  end  of  the  penis,  but  they  interfored  with  erection,  and 
did  not  facilitate  fecundation.'  The  surgeon  who  received 
this  advice,  Theophile  Anger,  thereupon  devised  another 
method,  ignorant  that  a  sitnilar  one  had  been  employed 
shortly  before  by  Thiersch  in  epispadias  and  by  Scyinanow- 
ski  for  urethral  fistula,  and,  having  put  it  into  execution, 
obtained  an  excellent  result. 

TMophili'  Am/er't  Method. — In  this  case  the 
opening  was  at  the  peuo-scrotal  angle,  the  anterior 
of  the  canal  was  entirely  lacking,  and  the  penis  was  tn 
that  the  extremity  of  the  ginns  was  not  more  than  halF 

'  Th^philo  Anger  in  But),  da  Is  Soc  de  Chirurgie,  n&noa  dul 
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inch  from  the  opening.  The  penis  was  lirst  i«l.rHi};ht«ne<i 
by  two  ahnrt  tninsvcrae  iDcision.H  carried  to  such  ii  depth 
that  the  corpora  cavernosa  were  esiKwed  at  the  bottom  of 
the  wound;  the  bleeding  wax  alight,  and  the  wound  healed 
promptly.  The  plastic  opemtion  was  performed  nearly 
four  rnonthe  aftemonl,  and  was  only  parlially  suGcessful, 
the  posterior  portion  of  the  Hap  disap^iearing  by  absorption. 
A  eecond  operation,  six  months  later,  was  entirely  success- 
ful, and  tlie  condition  of  the  parts,  when  the  patient  waa 
shown  to  the  Swiet^  de  Chinirgie  five  monlhs  afterward, 
wnA  entirely  salisfactory ;  the  tissueH  were  supple,  there  wafl 
no  stricture  in  the  canal,  Bn<l  erection  was  perfect,  except 
for  a  very  slight  incurvation  downward. 


llT|«fMlte     ThtrifiliUaAngv'' 


The  first  plastic  operation  was  as  follows:  An  incision^ 
extending  from  the  glaiis  to  the  flcrolmti,  was  made  through 
the  skin  on  the  left  side  parallel  to  the  median  line  and  one 
and  a  half  centimetres  from  it,  and  from  each  extR-mity  of 
this  an  oblique  incisitm  was  carried  to  the  median  line,  the 
posterior  one  ending  on  the  scrotum  just  behind  the  urethral 


opening  (Fig.  250),  The  cutaneous  flap  cii-cumscrihetl  by 
these  three  incisions  watt  dissected  np  so  that  it  coulil  be 
turned  back  with  its  epidermic  surllice  directed  inward,  and 
thus  constitute  the  floor  of  the  new  canal.  A  second  longi- 
tudinal incision  was  then  mode  a  little  to  the  right  of  the 
median  line,  parallel  to  and  as  long  as  the  first,  a  transverse 
incision  one  and  a  half  to  two  centimetres  long  carried  out- 
ward from  each  end  of  it,  and  the  flap  thus  circumscrilted 
dissected  up. 

A  sound  was  then  introduced  into  the  urethra,  the  first 
fiap  drawn  back  over  it,  and  six  sutures  placed  close  to  its 
free  longitudinal  border ;  the  two  ends  of  each  suture  were 
then  attached  to  a  needle  and  carried  tlirough  tlie  ba^e  of 
the  second  flap  from  within  outward,  as  shown  in  (he  figure, 
drawn  tight,  and  fixed  b;  pinching  a  tube  of  lead  upon 
them,  finally,  the  second  flap  was  drawn  over  the  first, 
and  its  edge  made  fast  to  the  outer  lip  of  the  firat  incision, 
thus  covering  in  all  the  raw  surface. 

Anger  tied  in  the  catheter  and  left  it  for  seveml  days, 
but  admits  that  this  was  a  mistake.  When  he  repeated  the 
operation  he  left  the  rjitheter  in  for  only  Iwcnty-four  hours, 
and  then  reintroduced  it  ouly  when  the  urine  had  to  be 
drawn  off. 

DuplayH  Method. — The  operation  lias  three  steps  or 
stages.  In  the  first,  the  penis  is  straightened  and  a  meatus 
made;  in  the  Hocond,  the  portion  of  the  urethra  which  is 
lacking  is  restjired;  and  iu  the  third,  this  new  portion  is 
united  to  that  which  previously  existed. 

First-  Sti-p. — The  penis  is  straightened  by  transverse  or 
subcutaneous   incision   as  before  described,  and  the  meatiu.,, 
made  by  paring  a  strip  of  the  surface  of  the  glana  on  e 
side  of  the  groove  representing  the  urethra,  and  brin^ 
them  together  with  one  or  two  points  of  twisted  suture  o 
a  piece  of  gum  catheter  placed  in  the  groove.     If  nee 
the  groove  may  be  deepeneil  hy  one  or  two  longitudinal  i 
sions  on  its  floor  (roof  of  the  urethra). 

Sefond  Step. — Two  longitudinal  incisions,  extending  fi 
the  glans  nearly  to  the  abnormal  urethral  opening,  are  mu 
one  on  each  side  of  the  metlinu  line,  at  a  distance  from  e 
other  equal  to  the  circumference  to  be  given  to  the  i 
uretlini :  and  from  each  end  of  these  a  short  transverse  ii 
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c\»um  is  made  toward,  but  not  ijuite  to,  the  uieiliuii  line 
(Fig.  2;")!.  A).  The  rectaiigular  flaps  thus  circumscribed 
are  dissected  up  toward  tbe  median  line,  turned  back  over 
a  gum  catheter,  an<l  their  free  bvirtlurs  fastened  together 
wilb  sutures  (Fig.  2.11,  B  nml  0).     The  outer  Iip8  of  the  . 


HjIioipHlbi.    Duplif'i 


two  incisions  are  then  loosened  sufficiently  by  dissection  to 
allow  them  to  bo  drawn  over  the  others  and  fastened  to- 
gether  in  the  median  line  with  interrupted  or  twisted  sutures. 
Care  muAt  be  taken  to  attai'b  the  anterior  ends  of  all  four 
tiaps  to  the  pared  surface  of  the  glans,  so  that  the  new 
urethra  may  he  continuous  with  the  piece  previously  made. 
Third  SUp. — To  close  the  gap  between  the  termination 
of  tbe  old  and  the  beginning  of  the  new  portions  of  tbe 
urethra,  Duplay  freshened  the  edges  and  brought  tliem  to- 
gether with  double  rows  of  sutures. 


Urethral  fistulae,  as  a  rule,  are  more  difficult  to  dose  the  l 
further  they  arc  from  the  bladder.  Tliow  oecu]>ying  the  J 
perineum  ami  scrotum  &re  long,  jin.sM  tliniugli  thick  tissuiM,  ] 
luid  will  UHually  heal  »<pontaneously  if  the  full  calibre  of  the  J 
urethra  in  front  of  them  is  mainuineil.     UeuasiuiiftUjr  t* 
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becomes   necessary  to  fresheu   tbeir   sides  with  tJie  ki 
i^austice,  or  cautery. 

Fistulse  occupying  the  pendulous  portion  of  the  pi 
have  but  little  teodeDc;  to  close  spontaDeously,  unless  they 
are  recent  and  small ;  the  distance  between  the  mucous  anil 
cutaneous  surfaces  is  so  short  that  the  walls  of  the  Bstala 
cicatrize  promptly  without  uniting,  and  that  renders  a 
taneona  cure  practically  imjx^isible.  Operations  under! 
for  the  purpose  of  closing  them,  exclusive  of  simple  caul 
a6nn,  are  divided  into  two  clasaes,  urethroraphy  and  urrthro^ 
pltuly.  In  the  former,  the  sides  of  the  Gstiila  are  pared 
and  brought  together  in  the  median  line ;  in  the  latter,  the 
loss  of  substance  Is  made  good  by  the  transfer  of  cutaneous 
flaps. 

It  hafi  always  been  held  that  the  principal  obstacle  to  tlic 
closure  of  a  fistulu  is  the  frequent  passage  of  urine  thrungli 
it,  nud  although  this  has  been  occasionally  questioned,  espe- 
cially with  reference  to  normal,  unaltered  urine,  it  is  still 
considered  one  of  the  principal  indicationg  to  prercut  Uiis 
passage.  The  choice  hes  between  three  methods:  Ist. 
troducing  a  catheter  and  drawing  off  the  urine  as  ofteo 
it  becomes  necessary  to  empty  the  bladder :  2d,  tying  m 
catheter;  3d,  establishing  a  free  passage  for  the  urine 
some  point  on  the  proximal  side  of  the  6stula.  Each 
method  is  open  to  serious  objections :  the  frequent  passage 
of  the  catheter  is  calculated  to  disturb  the  adjustment  of  the 
flaps,  stretch  the  sutures,  and  irritate  the  urethra;  and, 
moreover,  a  small  quantity  of  urine  is  sure  to  escape  through 
the  canal  beside  or  behind  it.  A  catheter  retaiueii  in  the 
urethra  for  several  days  is  even  worsp;  as  Ducanip'  pointed 
out  more  than  fifty  years  ago.  it  violates  the  two  conditions 
necessary  to  the  cicatrization  of  every  wound,  moderate 
degree  of  inflammation  and  of  humidity,  by  irritating  the 
canal,  provoking  an  excessive  flow  of  mucus,  and  acting 
upon  the  wound  itself  as  a  pea  does  in  an  issue.  After  two 
or  three  days  at  the  latest  it  not  only  fails  to  remuve  the 
urine  as  fast  as  it  collect.'*  in  the  bladder,  but  actuall 
favors  its  escape  alongside  and  through  the  wound, 
excites  cystitis  of  the  vesical  neck,  and  sooner  or  later  ^n 
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rise  to  tlio  complex  of  symptoms  known  aa  urinury  fever. 
In  short,  it  is  not  only  inefficient  after  the  first  diiy  or  two, 
but   is   positively   liarmfiil.     The   objections   to   the   third 
niethoil,  unless  porinenl  fistula  exist  and  can  be  sufficiently 
enlarged,  are  that  as  UHUally  pnictised  it  involves  a  consider- 
able wound  in  the  perineum,  which  may  itself  give  rise  to  a 
fistula  more  obnoxious  than  that  which  it  is  designed  to  cure, 
anil  that  by  destroying  the  inl-egrity  of  the  spongy  tissue  of 
tlie  bulb  it  causes  dribbling  and  imperfect  ejaculation  of  the 
last  of  the  urine.     Recent  experience,  however,  indicatOB    ■ 
that  a  catheter  can  be  safely  passed  through  the  anus  and    I 
the  recto-veaical  wall  close  behind  the  prostate,  and  the  blad-    ] 
iter  drained  through  it  for  several  days  without  danger  of   j 
establishing  a  rocto-vesicnl  fistula;  and  if  on  further  trial    ] 
this  should  prove  to  be  the  case,  the  indication  in  ijuestion    I 
can  be  more  satisfactorily  met  in  this  way  than  by  any  of   \ 
the  other  methods. 

Urifhroraphi/. — This  term   is  apjilicfl  to  the  simple  ap-    J 
proximation  of  the  sides  of  a  fistula  after  they  have  been    1 
pared.     Vemenil'  considers   the   method   applicable  to  all    ] 
circular  fistalfe  not  more  than  one-fiM  of  an  inch  in  diam-   ' 
etcr  if  the    surrounding    tissues   are  thick,  and  also  to  ob- 
long fistulee  of  much  greater  size  wlien  their  long  axis  is  in 
the    median    line    and    their    sides  can    he    easily    brought 
together.      He  thinks  the  numeroiLS  failures  which  have  fol- 
lowed the  u.se  of  the  operation  have  been  caused  by  a  lack    . 
of  attention  to  details,  and  lie  suggests  that  the  paring  Of  i 
the  edges  should  be  oblique  si)  as  to  give  the  fistula  the  form 
of  a  funnel  with  its  apex  at  the  opening  into  the  urethra, 
the  mucous  membrane  of  which  should  not  be  included  in 
the  paring.     Fine  metallic  sutures  should  be  used,  applied 
at  short  intervals,  not  penetniting  to  the  canal  of  the  urethra, 
and  tied  over  a  leaden  plate  on  the  surface.     The  line  of  ■ 
reunion  should  be  longitudinal,  not  transverse,  and  if  pri-   I 
mary  union  is  not  obtained  the  sutures  should  be  retained   I 
to  favor  secondary  union.     During  the  operation  a  sound   I 
should  be  kept  in  the  urethra  in  order  that  the  canal  m&j  j 
have  its  full  size.  J 

'  Cliirut^ie  lUparatrici',  p.  69G,  I 
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Urethroplatty. — Tbo  methods  thfit  have  Ijeen  euggeKted 
and  emplojeil  have  been  very  numerous,  but  most  of  tliem 
count  more  failures  than  successes.  This  is  especially  true 
of  those  by  which  longitudinal  or  transverse  flaps  have  been 
dissected  up  on  opposite  sides  of  the  fistula  and  brought 
together  by  their  edges  across  its  centre,  for  the  tissues  ar? 
usually  too  thin  to  afford  a  sufficiently  broad  aurfac«  of  coi 
tation,  and  the  urine  finds  ite  way  at  once  tlirough  i 
wound.  It  has  been  proposed  to  overcome  the  latter  c 
stacle  to  union  by  passing  a  piece  of  thin  India-rubt 
under  the  flaps  (Fig.  252),  but  it  is  doubtful  if  tlie  presM 

Fio.  252. 
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of  the  foreign  body  would  not  have  a  more  UDfavora. 
effect  upon  the  thin,  delicate  flaps  than  the  urine  which  itl 
intended  U>  keep  away. 

NSlaton's  Method. — Nelaton  pared  the  edges  of  the  fistula 
and  dissected  up  the  skin  subcutaneouslj  for  about  an  incli 
aroun<l  it  by  entering  the  knife  through  a  shorl  transverse 
incision  below  it  (Fig.  253).     The  skin  thus  liberated  1 
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{liiiched  ii|>  ill  a  luii^itudinal  fold  &loDg  the  inediao  line,  and 
fixed  in  tlik  ))OHitinn  by  tnist«t]  or  quilled  sutures. 

Reybard  vaatle,  the  ilissection  through  the  liBtula,  thus 
avoiding  the  traimveree  inciKiun  of  the  skin.  Dieffenbaoh 
und  Delore  employed  a  i^imilar  method,  but  instead  of  diH- 
Meeting  up  the  akin  Htibcutaneously  they  raised  two  longitu- 
dinal or  transverse  flaps  and  fastened  them  together  by  their 
raw  under  surfaces  (not  edges)  in  the  centre,  the  former 
passing  his  sutures  through  a  leather  splint  on  each  nide,  the 
latter  applying  them  in  three  rows,  one  above  the  other. 

Delpeek  and  AUtot  dissect«d  up  a  single  flap,  drew  it 
entirely  across  the  fistula,  and  faHt«ned  it  U>  a  raw  surface 
prepared  upon  the  opposite  side. 

iS'ir  Aatley  Cooper  cut  away  the  skin  in  aiich  a  manner 
as  to  leave  a  raw  surface  of  quadrilateral  form  with  the  fis- 
tula in  ita  centre,  and  then  covered  it  with  a  flap  of  the 
Hame  shape,  taken  from  tlie  scrotum  by  the  In<lian  niethrKl 
of  autoplasty. 

Arlaud'  obtained  a  complete  succesa  in  a  remarkable 
case,  wliero  the  urethra  had  fceon  completely  divided  just 
in  front  of  the  pono-scrotal  angle,  and  its  two  cut  ends  were 
nearly  an  inch  ajMirt,  by  adapting  a  method  previously  em- 
ployed by  Roux  to  close  a  fistula  in  the  trachea.  The 
prindpio  is  the  same  as  in  Delpech's  method,  the  difieronce 
in  detail  being  that  two  flapH  are  used  instead  of  only  one; 
the  second  one,  that  which  has  its  cutaneous  surface  pared, 
being  drawn  under  the  first. 

Two  transverse  flaps,  one  in  front  of  the  fistula,  the  other 
behind  it,  were  marked  out  by  longitudinal  incisions  four 
centimetres  apart ;  the  anterior  one  was  dissected  up  for  a 
distance  of  two  centiuietre«  toward  the  glans.  and  the  pos- 
terior one  dissected  back  over  the  scrotum,  until  it  coulu  be 
eiiaily  drawn  forward  far  enough  to  cover  the  fistula  entirely. 
The  anterior  portion  of  the  cutaneous  surfiice  of  the  second 
(scrotal)  flap  was  then  thoroughly  pared,  the  flap  drawn 
forward  so  as  to  cover  the  fistula,  and  the  anterior  flap  drawn 
back  over  the  other  and  fiistened  there  by  four  points  of 
twisted  suture  and  one  serre-fine. 
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SHiUot  dissected  up  a  samll  flnj)  on  each  side,  its 
udjoiniug  the  edge  of  the  Hatiita,  its  free  border  din 
outward,  reversed  and  united  tliem  by  their  free  borders  iir^ 
the  median  line  (their  epithelial  surfaces  direote<I  inwanl). 
and  brought  the  sutures  out  through  the  meatus.     The 
surface  of  the  flaps  was  then  covered  by  a  third  flap  trans- 
ferred by  the  Tndian  method,  or  hy  sliding. 

Jtu/aud  closed  a  large  fistula  at  the  peno-scrota! 
hy  the  method  already  describeil  as  Ni^laton'a  method 
treating  epispadias.  He  took  a  qua<lri lateral  median  Sap 
from  tEe  scrotum,  its  base  adjoining  the  fistula,  tunied  it 
forward  over  the  fistula,  and  covered  its  raw  surface  with  two 
flajw  taken  from  the  sides  and  drawn  together  to  meet  in  tlie 
median  line. 

Th4ophile  Anger  has  likewise  proposed  to  close  urethi 
fistulse  by  the  method  he  employed  so  succeesfully  in 
of  hypospadias;  and 

SfyvinnoiPaki'  reports  a  success  obtained  by  a  methi 
which  (liffere<l  but  slightly  from  Auger's.  He  made 
flaps  much  longer  than  the  fistula,  and  frcfiheiied  the  cul 
ous  surface  of  the  reversed  flap  by  blistering  it,  so  th»t 
could  unite  with  the  raw  surface  upon  which  it  was  laid. 

Dr.  MrBumey,  by  the  use  of  methods  similar  to  the 
named,  has  obtained  a  number  of  brillitinC  successes  iu  are- 
thral  fistula  and  hypospadias ;  several  of  the  cases  arc  re- 
ported in  the  proceedings  of  the  New  York  Surgical  Society 
between  1881  and  1884.  In  cases  in  which  previous  opera- 
tions Lad  failed  and  had  left  cicatricial  tissue  about  the  open- 
ing he  sought  to  close,  he  first  removed  the  cicatricial  tissue 
and  supplied  its  place  with  flaps  taken  from  the  adjoining 
skin.  To  close  the  openings  he  used  flaps  similar  to  Anger's 
(Fig.  2-50),  leaving  the  epidermis  upon  the  surface  of  the 
one  first  turned  in  over  an  area  corresponding  exactly  to  tho 
opening,  and  freshening  with  the  knife  all  the  remainin<^ 
portion  of  its  surface.  He  also  dissected  up  for  a  line  or 
two  the  anterior  edge  of  the  central  unfreshened  p)rtion  and 
tucked  it  under  the  freslieneii  anterior  margin  of  thi 

'   Hundliucli  der  Upersliven  CliirurgiP,  1S70. 
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A.  WitkaOuide.—FTot.Syme, 
who  introduced  Uiis  operation,  em- 
ptu^etl  as  a  guide  a  staff,  the 
dCraiglit  portion  of  which  was  of 
full  size,  and  its  curveil  portion 
much  smaller  and  grooved  on  the 
convexity.  The  change  from  the 
full  to  the  Ismail  tuize  was  abru 
not  gradual  (Fig.  2.04}.  T 
inatnuncnt  has  been  superBwlcHi. 


the  United  States  at  least,  by  the 
tunnelled  instruments  introducetl 
by  Prof.  Van  Buren,'  which  are 
passed  into  the  bladder  over  a  fine 
whalebone  bougie  as  a  guide,  the 
beak  of  the  instrument  being 
bridged  over  or  drilled  out  for  a 
distance  of  about  oneH|uarter  of 
:iD  inch,  so  that  it  can  bo  slipped 
over  the  bougie  (Fig.  25.">).  If  a 
Syree's  staff  or  a  tunnelled  catheter 
cannot  be  had,  any  instrument  may 
be  used  which  can  be  got  into  the 
bladder,  but  it  is  a  great  advantage 
to  bo  able  to  pase  a  fiill-siiied  in- 
strument step  by  step  as  the  stric- 
ture is  divided. 

The  patient  is  placed  in  the  litho- 

'  Vmi  H<irpii  and  Kcyea,  U«n 
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tomy  poBition  (dorsal  <!e('ubitu«,  thighs  Hexvd  upon  (be 
abdotocn,'  auklos  made  fast  to  the  wrists),  the  perineum 
shaved,  the  whalebone  gttide  introducMl  into  the  bladder,  a 
tunnelled  silver  catheter  of  full  size,  grooved  ou  the  con- 
vexity, passed  down  over  it  to  the  strit^tiire  and  confided  to 
an  assistant,  who  also  draws  the  scrotum  forwanl  out  of  tlie 
way.     An  int-ision,  varying  in  length  according  to  the 


4 


upcnllDni  D|iua  tba  pcrlnmn 


tion  of  the  stricture,  is  made  in  the  inctlian  line,  twd  the  « 
of  the  catheter  exposed.     If  the  stricture  is  deeply  p)M 
the  sides  of  the  incision  mnst  now  be  held  apart  by  n 
two  stout  ligatures  passed  through  them,  one  on  Ditch  e 
while  the  guide  is  carefully  followed  from    before  bockin 

'  A  cun*enient  mothod  ut  keeping  tbo  thiglis  flexed  U  to  paa  h 
sliiut  cniii!  under  the  knees  Hnd  fiul«n  it  with  a  conl  or  rullcr  bandaga 
[meted  rrom  ore  end  nmund  tlm  bwi-k  of  the  pxtieni's  neck  t»  llie  olher 
end.     An  iiKlnimenl  bw  beuii  i-peeially  oonslructed  fur  ihe  mirp>jMt__ 
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ith  nhoTt  ciiuliuuB  Htnikea  nf  the  knife  in  the  median  line, 

1(1  tlie  cnthett-r  pushttl  along  as  thu  route  is  opened,  until 

e  posterior  limit  of  the  stricture  Laving  been   pa«seil,  it 

Hijps  intfi  tlie  bladder.     Care  rutiNt  be  tAkeii  nut  ti>  divide  the 

whuleb'me  guide  by  a  careletts  stroke  of  the  knife. 

If  Syme*!*  statT  is  used,  tlie  incision  is  carrieil  down  until 
tlie  groove  in  the  curve  of  the  staff  can  lie  felt  by  the  finger ; 
the  handle  of  the  staff  is  then  grasped  with  the  lefl  hand, 
the  point  of  a  narrow  bistoury  pa»aeil  into  ttie  groove  behind 
the  stricture,  and  the  latter  diviiled  by  cutting  from  behind 
forward. 

Any  bands  tliat  are  found  on  the  roof  of  the  urethra  must 
be  divided,  and  a  fuU-sized  BtG«l  sound  puased  to  make  sure 
that  tbe  stricture  has  been  thoroughly  relieved. 

B.  Without  a  Guide. — The  caaes  are  very  rare  in  which 
a  filiform  whalebone  bougio  vannot  be  paKsed  through  a 
striclure  which  allows  urine  to  pa.s3,  and  contuxjuontly  vx- 
ternnl  urethrotomy  without  a  guide  is  not  often  required. 
The  patient  ik  placed  in  the  lithotomy  position,  the  perineum 
shaved,  and  a  full-sized  catheter  pa^ed  down  to  the  stricture 
and  confiderl  to  an  assistant,  who  also  draws  the  scrotum 
furward,  keeping  its  raphe  exactly  in  the  median  line.  An 
incision,  two  and  a  half  to  three  inches  lung,  is  made  in  the 
median  line,  and  the  end  of  the  catJieter  exposed  by  open- 
ing the  urethra  one-quarter  of  an  inch  in  front  of  the  strio- 
lure.  The  catheter  is  then  partly  withdrawn,  the  sides  of 
the  wound  held  widely  apart  by  means  of  stout  ligatures 
pushed  through  them,  and  an  effort  made  to  piLs.*4  a  fine  {irol>e 
ur  whalebone  bougie  through  the  stricture  from  before  back- 
wards ;  if  the  effort  succeeds,  the  operation  becomes  one 
"with  a  guide,"  and  is  completed  a^  before  described.  If 
the  probe  can  be  passed  for  only  a  short  distance,  a  Hue  or 
two,  the  tissues  are  divided  u|Kin  it,  and  the  attempt  renewed 
until  the  canal  behind  the  stricture  is  reached. 

If  these  efforts  fail  entirely,  the  urethra  must  be  sought 
for  behind  the  stricture — a  most  difficult  task  unless  a  peri- 
neal fistula  exists  ibnmgh  which  a  guide  can  he  passed  into 
the  hla^lder.  or  unless  this  pfirlton  of  the  urethra  is  distended 
with  urine  and  can  be  punctured  in  the  median  line.     Van  _ 
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Buren  and  Keyes'  recommend  that  the  surgeon  Hhoiitd  feel 
for  the  hole  in  the  triRngular  ligament,  and  cut  into  it  through 
the  fibrous  mass  by  repeated  strokes  wit)i  the  ktuf<>,  always 
in  the  median  line.  Others  prefer  to  pass  the  index  6nger 
of  the  lefl  himd  into  the  rectum,  place  it  against  the  apex  of 
the  prostate,  and  continue  the  dissection  backward  with  a 
view  to  opening  the  urethra  at  that  point.  When  this  has 
been  accomplisned,  a  sound  is  passed  from  behind  forward! 
to  the  posterior  face  of  the  stricture,  and  the  latter  divide*! 
as  thoroughly  as  possible  between  the  two  sounds. 

If  the  stricture  Iie«  in  front  of  the  triangular  ligament 
the  centre  of  the  arch  of  the  pubes  is  an  invaluable  guide, 
toward  which  tlie  incisions  should  be  constantly  directed. 

Perinenl  Urethrotomy  for  ETploration  of  the  Bladder 
(Thompson). — The  instruments  needed  are  a  median  groove^l 
staff  and  a  long  straight,  narrow-bladed  knife,  with  the  baok 
blunt  to  the  point.  Having  placed  the  left  inde.x-linger  in 
the  ret'tum  and  introduced  the  staff,  the  knife  is  introdoced, 
edge  upward,  about  three-quarters  of  an  inch  above  the  anus, 
with  or  without  a  small  preliminary  incision  of  the  skin, 
until  the  point  reaches  the  staff  about  the  apex  of  the  pros- 
tata, where  it  divides  the  urethra  for  half  on  inch,  and  is 
then  drawn  out,  cutting  upvard  a  little  in  the  act,  hut  so  as 
to  avoid  any  material  division  of  the  bulb.  The  index-finger 
is  then  slowly  passed  into  the  bladder  through  the  wound  as 
the  staff  is  withdrawn,  and  the  interior  of  the  bladder 
plored  with  the  aid  of  firm  pressure  above  the  pubes  with 
other  band. 


EXSTROPHY  OF  THE  BLADDER. 


The  first  operation  for  the  relief  of  this  deformi^ 
performed,  according  to  Grtiss,  by  Prof.  Pancoaat,  of  Phila- 
delphia, in  1858:  according  to  Erichsen,  by  Dr.  Daniel 
Ayres.  of  Brooklyn,  in  1859.  The  defonuity  is  much  more 
frequent  in  males  than  in  females,  and  the  o|ierativc  indi- 
cation ia  to  cover  in  as  much  as  possible  of  the  eipoaed 
mucous  membrane  and  facilitate  the  adaptation  of  a  nritial 

'  DiicBscs  of  tlio  OeniW-Urinsry  Organs  with  Sjiihilii,  p,  IZC 
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by  making  the  nrine  esca|>e  through  a  comparatively  amall  I 
opening:  for,  as  tlie  sphincter  cannot  bo  restored,  there  will  J 
alwavs  n?  incontinence.  The  method  employed  in  the  same  j 
a.4  N^laton's  for  epispadias:  a  tcgumcntary  flap  i«  raised  f 
from  the  abdomen  above  tlie  bladder,  reversed  no  as  to  cover  j 
the  latter,  and  then  covered  itself  in  turn  by  lateral  flaps, 
one  from  each  side. 

The  first  flap  (Fig.  '2ru)  should  be  square,  its  base  ad- 
joining and  slightly  broader  than  the  appvr  margin  of  the 
opening,  its  length  should  be  sufficient  to  cover  in  the  blad- 
der completely  when  tamed  down  over  it.  A  pyriform  flap 
is  (lisiweted  up  on  each  side,  its  breadth  ei|Uftl  to  the  length 


of  the  finit  flap,  and  its  base  directed  downward  nnil  inward. 
as  shown  in  Fig.  "257,  or  downward  and  outward  so  as  ti 
reipiire  less  twisting  and  include  more  of  the  cutaneous 
branches  coming  from  the  femoral  artery.  These  two  flaps 
are  then  drawn  across  the  reversed  umbilical  flap,  meeting 
in  the  median  line,  and  are  fastened  to  each  other  with 
twisted  sutures,  the  pins  including  a  portion  of  the  tliicknesB 
of  the  nmbilicul  flap  al«0,  .w  as  to  keep  the  raw  surfaces  in 
contact  (Fig.  2.1K). 

The  edges  of  the  gaps  left  by  the  reni'ivitl  of  the  flaijs  art  1 
drawn  together  as  well  lus  riossibie  with  twisted  and  wir 
8utnre>,  broad   strips  of  adhesive   plaster  np)ilied  to  f 
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suppt>rt  iimi  relievo  tension,  and  tUe  patient  kept  in  Wii 
silting  postuie  with  the  knees  drawn  up.  Tiia  sittun«B 
be  removed  at  the  end  of  a  week. 


CATUETliRlZATlON  (WITll  rUHVED    METAL   CATIIKTKB). 

The  obslnt^lcs  to  the  passage  of  a  catheter,  cxclosircvf  I 
stricture  and  of  false  pfissogc,  are  found  either  at  llie  triiii- 
gular  ligament  in  the  membiiuious,  or  in  the  prostatic  pll^ 
tion  of  Die  urethra.  Ah  the  fixed  portion  of  the  canal  bt^in* 
anteriorly  at  the  opening  in  the  subpubic  or  trittnguhir  hg»- 
meiit,  the  fiacuid  pendulous  portion  in  front  of  this  point 
niay  be  carried  aside  if  tbe  catheter  is  held  improperly,  ■n>i 
doubled  upon  itself  in  front  of  tbe  beak  of  the  instramenL 
thus  formtDg  a  sort  of  pouch  or  cul-de-sac  which  nrresLa  the 
progreaa  of  the  catheter.  Tliis  difficulty  is  overeomo  Iit 
drawing  the  penis  gently  up  the  shaft  of  the  instnirnent  » 
as  to  straighten  out  the  portion  of  the  canal  vet  (o  be  tra- 
versed, and  by  keeping  the  beak  in  the  median  line  nml 
making  it  follow  the  roof  rather  than  tbe  floor  of  the  uretl: 
so  as  to  avoid  especially  the  normal  pouch-like  ililntiti 
found  on  thfi  under  side  just  in  front  of  the  opening  in 
ligament. 

The  obstacle  in  the  membranous  portion  is  caused  hy  I 
spasmodic  contraction  of  the  muscles  which  envelop  ■^ 
part  of  the  canal.  The  nature  of  the  obstruction  is  ret  _ 
nized  by  the  tight  grajjp  of  the  instrument  by  the  mTiscIn 
tile  quivering  of  the  fibres  transmitted  through  it  to  the 
hand  of  the  surgeon,  and  by  tbe  knowledge  of  tlie  fact  tJmi 
the  instrument  lias  reached  this  part  of  the  canal  where 
organic  obstacles  do  not  often  exist-  The  difficulty  is  ovfi|^ 
come  by  making  gentle  pressure  with  the  beak  of  the  o^ 
theter  in  tbe  proper  direction,  .'^o  as  to  tire  out  tbe  miiado0.1 

The  most  serious  obstacle  is  found  in  the  prostatic  portiai 
and  is  due  either  to  inflammatory  swelling  of  the  DiUOd 
membrane  or  of  tbe  gland  (absces.s  of  the  prostate),  or,  t 
mori!  commonly,  to  senile  change  in  tbe  shape  and  si 
this  organ.  A  description  of  the  nature  of  these  changf 
and  lesions  does  not  come  within  tbe  scope  of  this  woilt,  u 
the  reader  is  referred  for  them  to  special  treatiBOS  apOD  ti 
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It  is  suflicicTit  liere  to  suy  tliiit  in  the  loriuer  case 
'  the  iu (lamination  moBt  be  redufeil  or  the  abscest*  evaeiiated 
geeundum  artetn,or,  failing  thiw,  the  bladder  must  be  punc- 
tured above  the  pubes,  or  throngh  the  rectum.  In 
the  other  case,  catheters  of  different  curves  should  ^'°  '■^'''■^■ 
be  tried,  bucIi  as  Mott's  long  catheter  of  large  curve, 
or  Mercier's  single  or  do ublo-el bo-wed  catheter  (Fig. 
259).  It  is  also  well  to  puss  the  forefinger  of  the 
lefl  hand  into  the  rectum  to  make  sure  that  tbe 
catheter  has  entered  at  the  ii])ex  of  the  prostate,  and 
that  it  has  nut  passed  out  of  the  canal  into  u  false 
paasage,  and  tti  tr^  to  lift  ita  beak  over  the  obstacle 
by  making  direct  pressure  upon  the  curve  in  front 
of  the  prostate,  while  the  handle  is  ^iinultaneously 
depressed. 

If  these  means  fail,  and  soft  instruments  of  gum 
or  vulcaniKed  rubber  cannot  be  introduce^!,  the 
bladder  must  be  pmieturod. 

Pa»*aije  of  the  C'athet'-r. — The  patient  having 
been  brought  to  the  side  of  the  bed  or  placed  Upon 
a  lounge,  the  surgc?«n,  standing  on  one  side,  pre- 
ferably the  left,  separates  the  lips  of  the  meatus 
with  the  thumb  and  fori'fingcr  of  the  left  hand,  in- 
troduces the  beak  of  the  cathct«r.  previously  well 
warme«l  and  oiled,  and  paii>ses  it  tlovrn  to  the  peno- 
scrotal angle,  holding  the  shaft  of  the  instrument 
parallel  to  the  groin.     He  then  sweeps  the  handle 
around  to  the  median  line  of  the  abdomen,  keeping 
it  close  to  the  surface,  draws  the  |>enis  gently  up  the 
Lshaft,  and  presses  the  instrument  bodily  downward 
fttow&rd  the  feel ;  as  soon  as  the  beak  reaches  the 
■lower  border  of  the  symphysis  he  draws  the  scrotum 
Lap  and  presses  the  catheter  gently  onward,  still 
Fbolding  it  parallel  to  the  bodv,  and  then  when  the 
Ebtak    bai   closely  npproache<l  or  engaged  in    the   ' 
■OpetiinfE  in  the  triangular  ligament  be  gradually   «ii.<.w 
ntiscs  the  handle,  brings  it  forward  in  the  me<lian 
line,  and  depresses  it  between  the  thighs.     Failure  to  enter 
*e  opening  in  the  triangular  ligament  is  indicated  by  the 
mlging  of  the  curve  of  the  instrument  in  front  of  Ihe  sym- 
physis, it8  rebound  when  the  slight  pressure  on  the  handle 


I 


424      OPERATIONS  ON  GHNITO-U  RIN  A  BY   ORGAirH 

is  removed,  and  the  mobility  of  tlie  beak  when  the  bundle 
i»  gently  rotated  about  its  loiigitiidina]  axis. 

As  tbe  shail  passes  tbe  vcrtieal  line  the  root  of  the 
Hiid  the  integument  covering  the  symphysiii  should  be  pi 
down  vith  tbe  palm  of  the  right  baud  laid  broadly  upon 
so  as  to  stretch  the  suapenaory  ligament. 


PDNCTUKE  i>V  Till-:  lll.AlinivB. 


Above  the  Pubi'ii. — Tbe  only  iiigtrument  required 
straight,  or,  better,  n  curved  trocar  and  canula,  the 
having  a  groove  in  its  side  which  permits  a  small  stream 
urine  to  paes  as  soon  as  the  bladder  is  reached.     The  sur- 
geon satisfies  himself  by  percussion  that  the  distended  blad- 
der rises  well  above  the  pubcs,  and  then  making  tbe  skin 
tense  with  the  thumb  and  finders  of  his  left  hand,  be  pli 
in  the  trocar  about  an  inch  above  tbe  symphysis  pubiit 
the  median   line,  the  concavity  of  tbe  instrument  tui 
toward  the  bone. 

Some  surgeons  prefer  to  uiake  a  preliminary  inciNon 
the  median  line,  and  others  (Uolmes)  even  continue  the 
of  tbe  knife  until  the  bladilf^r  can  be  felt  at  die  bottom 
the  wound. 

Under  the  Puies. — Voillemier  once  punctured  below 
pubes,  because  tbe  bladder  was  so  contracted  that  he 
not  think  it  safe  to  approach  it  from  above,  and  the  prostate 
so  large  that  Its  upper  border  could  not  be  reached  through 
the  rectum.  The  penis  was  drawn  downward,  and  a  curved 
trocar,  with  its  concavity  directcl  upward,  entered  cl< 
under  the  symphysis. 

Throvjfh  the  Rectum.    A.   From  without  inwardx.—'X^i 
patient  having  been  anjesthotizod,  the  surgeon  passes  his 
left  forefinger  into  the  rectum  and  places  it«t  tip  against  tlie 
posterior  face  of  the  prostate  between  the  seminal  vesicit 
He  then  passes  the  trocar  along  the  fiTiger  and  plunges 
into  tbe  blaildcr  with  a  sharp,  vigorous  push,  so  as  to  ir — 
its  passage  through  the  wall  and  its  penetration  to  a 
cient  depth.     After  withdrawal  of  the  trotair  tbe  caiiuhk 


n 


rUNCTURB  OF  THK  BLADDER.       4 

tlM  in,  iir  a  gum  catheter  is  pjtsaeil  tlirongli  it  to  retain  it  in   ! 
jiosition. 

B.  Mi-Burney't  Method. — Dr.  McBumoj'  lias  intn>-  J 
iluce<l  a  very  convenient  method  of  parsing  ttie  catheter 
from  within  the  bladiier  out  through  the  anus.  A  uietal 
button  resembling  the  heud  and  part  of  the  shaft  of  a  m^ 
diimi  Hizeil  round-headed  screw,  and  hollowed  out  for  A 
short  distance  at  its  small  end,  is  inserted  into  the  end  of  s 
soft  rubber  ciithet*.-r  and  tied  fast  to  it  (Fig.  2li0).     A  well- 
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oiled  staff,  slightly  curved  at  the  beak,  is  passed  through  tha   | 
eye  of  the  catheter  anil  its  point  engaged  in  tlie  hollow  end  I 
of  t)ie  metal  button.     The  catheter  'w.  stretched  along  Uia 
staff,  an  as  to  keep  the  point  of  the  latter  firmly  fixe<l  in  the 
button,  and  passed  into  the  bladder. 

The  index  and  middle  fingers  of  the  toft  hand  are  tbrai  i 
passed  into  the  rectum,  the  pisterior  border  of  the  prostate 
and  the  seminal  vesicles  recognized,  the  catheter  reversed 
so  as  to  press  the  button  down  in  the  median  line  between 
the  two  fingers  in  the  recliim  and  then  confided  to  an 
assistant  who  holds  it  steadily  in  place  while  the  surgeon 
passes  a  blunt-point«d  bistoury,  the  blade  of  whicn  is 
wrapped  to  within  an  inch  of  the  point,  into  the  rectum  be-  ' 
tween  his  fingers,  and  cuts  through  the  intestinal  and  blad- 
der walls  upon  the  button.  As  soon  aa  the  button  slips 
through  into  the  rtclum  the  HtafT  k  withdrawn  and  the  other 
end  of  the  calheter  is  drawn  into  the  bladder  by  bringing 
the  button  out  through  the  anws.  Care  must  be  taken  not  to 
draw  it  too  far,  that  is,  entirely  through  into  the  rectum,  ant]  J 

'  Oml  comniunicatlcin,  IS7T. 
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if  there  is  any  urine  present  its  escape  tliroiigh  the  cathet 
na  soon  as  the  eye  enters  the  bhulder  tells  the  surgeon  wtifl 
to  stop. 

Dr.  McBumey  at  first  use<l  a  button  with  a  conical  hei 
which  Dr.  Thomas  T.  Sabine  modifitid  by  rounding  it  i 
adding  the  groove  sliown  in  tliC  figure.  By  keeping  thl 
gnwve  in  the  antero-posterior  phine  and  cutting  into  it  t 
into  the  groove  of  a  lithotomy  staff  the  execution  of  tl 
operation  ia  facilitated.  Dr.  Sabine  also  makes  the  indsioi 
with  a  gum  lancet  instead  of  a  guai-ded  bistoury. 


LITHOTRITY. 

The  uioderu  hthotrite  is  a  steel  instrument  consisting  ofj| 
straight  shaft  eleven  inches  in  leiigtli,  having  at  one  cud  fl 
"beak"  about  an  inch  long  inclined  at  an  angle  of  firon^ 
110*  to  130°,  and  at  the  other  a  cylindrical   roughened 
handle  contaiuing  a  screw,     It  is  composed  ihroughout  of 
two  parts,  one  fitting  accurately  in  a  deep  groove  in   the 
other,  and  having  at  the  handle  a  male  screw  which  can  be 
thrown  into  and  out  of  gear  by  means  of  a  button  upon  the 
other  part.     While  trying  to  catch  a  stone  tlie  screw  shonld 
be  out  of  gear,  in  order  that  the  male  blade  may  be  advand  '~ 
and  withdrawn  more  rapidly,  hut  when  the  stone  has  b( 
fairly  caught   the  button   must  be  pre8se<l   back  and  i 
screw-power  used  to  crush  it. 

Many  different  patterns  have  been  propoacil  for  the  h 
or  jaws  with  the  view  either  of  securing  the  thoniugh  pal 
vcriEation  of  the  fragments,  or  of  preventing  the  clogging  Q 
the  instrumciit  by  the  impaction  of  the  mortar-like  detnC^ 
between  the  jaws.  The  latter  difficulty  can  be  overcome  II 
leaving  the  Jaw  of  the  female  blade  entirely  opcJi,  that  i 
with  a  large  fencsti-a  extending  from  side  to  side  and  froi 
the  extremity  of  the  benk  to  its  angle,  and  by  making  ibe 
male  blade  long  enough  to  allow  its  Jaw  to  be  passed  entirely 
through  the  female  one  and  even  to  jiroject  beyond  its  o 
vex  surface.  In  its  simplest  terms,  then,  tlio  jaws  sho 
consist  of  two  parallel  bars,  one-fnurtli  of  au  inch  apt 
between  which  a  third  one,  fitting  loosely  in  the 


forced.    Of  o 


',  the  male  Jaw  must  not  be  allowed  to  ]i 
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Ject  beyond  the  convex  siirlkct'  of  llio  fciiialf  one  iluiiii^  i 
[lusaa^e  through  the  uretlii-u. 

A  small  fenestra  at  tJie  angle  of  the  beuk  will  not  prevent   ' 
clogging,  although  it  may  (limiuieh   it  if  there   is  a  cor- 
responding projection  at  the  lieel  of  the  male  jaw,  as  id 


^ 
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Fig.  263;  and  it  is  open  to  the  very  Ht'rious  objection  that 
it  may  lotlge  a  sharp  angular  fragment,  wliieh,  projecting 
beyond  ita  edge?,  will  lacerate  the  iifck  of  the  bladder  and 
the  floor  of  ihc  urethra  during  tht  withdrawal  of  the  J 
instrument. 
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The  ftrrangemenl  of  open  spaces  in  the  female  jaw  cor- 
rcBponding  to  guttered  projections  or  teeth  upon  the  male 
jaw,  as  in  Reliquet'e  model,  is  entirely  jnsuflident  to  prevent 
elogging.  The  detritus  packs  across  the  gaps  aiid  pre^ent^ 
an  absolute  bar  to  the  closing  of  the  instrument.  Whenever 
such  conesponiling  teeth  and  spaces  are  used  they  should  be 
cut  to  fit  each  other  very  loosely,  that  is,  wiili  u  clear  spq 
of  at  least  one  millimetre  between  them. 


For  catching  and  crushing  small  fragments  the  "scoop 
lithotrite  is  commonly  used  ;  the  jaw  of  its  female  blade  is 
broad  and  shallow,  with  no  fenestra  or  with  only  a  smalt  one 
at  its  angle.     The  edges  of  both  jaws  should  be  licvell) 
and  the  male  considerably  narrower  than  the  female,  so 
they  may  he  brought  together  with  the  least  [possible  danj 
of  including  a  fold  of  mucous  membrane  between  them. 

Prof.    Bigelow,'  of  Boston,  recommends    an    inatniment 
(Figs.  2fi4  and  265)  combining,  as  he  claims,  the  advantagi 
of  the  fenestrated  and  the  scoop  lithotrites.     The  female  jaw 
is  shallow,  so  that  small   fragments  are  onsily  caught 
crushed   in  it,  and  clogging  is  prevented  by  deep  notclii 
opening  outwanl  on  the  sides  of  the  male  jaw  (Fig. 
and  by  a  small  fenestra  at  the  angle  to  provide  for  the  escape 
of  the  detritus  engaged  in  the  groove  of  the  female  blade. 
He  also  substitutes  for  the  button  on  the  liandle  of  Thomp- 
son's lithotrite  a  mechanism  partly  shown  in  Fig.  264,  hy,. 
which  tlic  screw  can  be  thrown  into  gear  by  a  turn  of  '^  ' 
Iinnd  holding  the  end  of  the  male  blade ;  and,  further, 

'  Ameripwi  Jouriml  of  Medical  SciaiiPei,  Jan.  1878. 
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ihe  Wiik  of  tliG  iuHtrumunt  to  fucilitate  ite  passnge  tlirou^lil 
ilie  proslatic  urethra.     It  must  )>e  atlmittcd,  howevur,  t)i»tl 
with  a  soit,    phoepbatic  nloue  the  1 
Fm,  :!64.  iiiHlrumeut  will    become  Impactc-d; 

and  when  the  stont  is  lar^e  miil  hard 
the  counecting  cat4:h  in  Tiuhte  to  be 
torn  ikway,  I  prefer,  therefore,  the 
inatrumcni  recouimcDJed  \>y  Prof. 
Kejes  (Fig.  262);  it  eaonot  olog,  , 


and  the  lateral  catch  cannot  be  broken  by  any  foice  exerted 
through  the  Bcrew. 

Operalion. — The  patient  is  prepared  for  the  operation  by 
diminishing  irritability  of  the  bladder,  if  it  exists,  and  bj  ' 
having  him  retain  his  nrine,  if  possible,  for  an  hour  and  ^ 
a  half  or  Inn  ll<mr^  before  the  operation  in  licgun.      He  18 
ihen  plai-eil  u{inn  his  hack,  with  his  hipi«  raised  upon  a  firm 
pillow  or  cushion  in  ortlcr  that  the  stone  mny  gravitate  awa 
from  the  neck  of  tlic  bladder,  and  the  surgeon,  standing  i 
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Ilia  right  wide,  iiitroduces  the  well-warmed  and  oiled  lithol 
ill  the  mannei-  described  for  the  introduction  of  a  catht 
Gixiat  cai'o  must  be  taken  not  to  depress  ibe  handle 
soon,  a  mistake  which  is  likely  to  be  mudo  on  account  of 
apparently  great  depth  to  which  the  instrument  has  to 
tva.ta  before  tho  bladder  is  reached. 

As  soon  as  the  instrument  has  entered  the  bladder,  it  is 
allowed  to  glide  across  it,  itsehuft  being  held  st<^udily  ia  one 
position,  and  if  the  stone  is  free  it  will  generally  be  touched 
on  the  way      The  surgeon  then  gently  turns  the  beak  aw«i 
from  the  stone,  withdraws,  with   hia  right  hand,  thi 
blade  for  a  distance  determined  by  pi-evious  meiLSiirement 
the  stone,  presses  the  jaw  of  the  female  blade  gently  agftili 
the  floor  and  poaCerior  wall  of  the  bladder,  rotates  the  beak 
toward  the  atone,  and  closes  the  male  blade  upon  it.     As 
soon  as  the  stone  is  felt  to  be  firmly  caught  the  beak  is  ro- 
tated back  to  the  vertical  position,  and  the  scrL'W  thrown 
into  gear  by  pressing  back  the  button  on  the  handle  with 
the  thumb  of  either  hand.     The  Itthotrite,  with  the  stone  in 
its  grasp,  is  then  drawn  away  from  the  posterior  wall  and 
rotated  to  either  side  to  make  sure  that  the  mucous  mcBh^ 
brane  is  not  caught  between  its  jaws,  and  then,  gras] 
the  cylindrical  handle  firmly  with  his  left  hand,  he  ci 
the  Btono  by  turning  the  screw  with  his  right,  and  eontinacs 
this  action  until  the  register  upon  the  handle  shows  that  the 
male  blade  has  been  driven  well  home.     The  screw  is  then 
thrown  out  of  gear,  the  mate  blade  drawn   buck,  the  beak 
turned  again  toward  the  spot  where  the  stone  was  c»ugl 
and  the  instrument  closed  whether  the  fragments  are  felt 
not,  for  it  may  bo  confidently  expectetl  tliat  they  will 
found  there. 

Except  under  ether,  the  crushing  should  not  bo 
mure  than  three  or  four  times  at  one  silting,  the  lith< 
being  Retained  in  the  bladder  for  from  three  to  five  min 
In  all  the  manipulations  eare  must  be  taken  not  to  bring 
concnvitv  of  the  jaws  into  contact  with  the  sensitive  ned 
the  blad'der. 

When  tlie  stone  ia  lodged  close  behind  a  much  enli 
prostate,  the  beak  of  the  litbotrite  must  be  com] 
versed  and  the  stone  picked  up,  fts'  It  were. 

""  e  patient  must  be  kept  in  bed  for  the  twenty- 
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following  the  opi-ration;  and  when  he  passes  wuter  lie  must  , 
mil  wvll  ovt<r  upon  hiM  side  without  raising  his  shoulders  ■ 
from  the  bed. 

Rapid  Lithctrittf  vn'th  Evacuation.  Lithnlapaxy  (Bige-  | 
low). — The  method  of  proIong«l  cnishings  under  ether,  with 
evneunlion  of  the  fragments,  introduced  by  Prof,  iligelow  in 
1878,  has  completely  superseded  the  old  optniliou  except 
for  very  Nmall  sLonea  and  in  exceptional  circumstance.^.  The 
special  instruments  required,  besides  a  lithotrite  which  can 
be  trusted  not  to  impact,  are  u  WBsbiug  bottle  and  straight 
or  curved  cvacunting  tubes.  Of  the  former  there  are  several 
patterns.     Fig.  2G(i  represents  Prof.  Bigelow'M  last  model, 


and   Fig,   2tt7   Sir   Honry  ThoiupsouB.     The   evacuating 
tubes  should  be  of  large  aiae,  say  28  to  30  of  the  FrenoE 
scale,  with  a  very  large  eye,  as  shown  in  Fig.  266.     The  1 
great  practical  difficulty  in  their  use  is  that  alarge  angular  J 
fragment  may  lodge  in  the  eye  so  firmly  that  it  cannot  I 
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dislodged  by  the  Btream  of  wat«r,  and  will  tear  tln«  un>tlira 
as   the   tube   is  withdrawn.     Prof.    Keyes   recommends   a 


wtraight   tube  with  iin  open  end,  cut  s(|U!ire,  ami   proviiled 
with  II  wiilml  sliifl'  huvinw  a  turved  rubber  end  ibat  RIIh  the 


'^aa 


^ 


J. 


■»♦ 


orifice  of  the  tube  exactly  and  facilitates  it8  introduction 
(Fig.  26H).  The  limited  use  I  bsive  made  of  thi.i  tiihr  has 
been  very  witiw factory. 

Anjesthesiii  must  be  employed.     Bixently  in  a  frw  0 


md  tho  bladder 

irtwodraclima 
should  be  left 
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i  has  been  BucceB^fuJlj  used  U>  prevent  pain. 
Three  or  four  drachma  of  the  solulion  were  thrown  into  the 
empty  bladder  and  one  into  the  arcthra.  The  only  pain  felt 
WHS  in  the  distention  of  the  bladder  in  washing.  The  blad- 
der is  uttnally  ro  scDsitive  to  this  distention  beyond  a  certain 
limit  that  patients  will  manifest  pain  even  when  completely 
aiiSHthetized  with  ether,  and  I  do  not  expect  that  cocaine 
will  prove  generally  sufficient. 

If  the  urine  is  turbid,  and  especially  if  it  is  ammoniacal, 
it  should  be  drawn  off  before  the  operation,  i 
thoroughly  washed  with  a  borax  solution  (one 
to  the  pint),  of  which  from  two  to  four  ounce 
in  the  bladder  to  facilitate  the  crushing. 

The  stone  is  caught  and  cnubed  according  to  tbo  direc- 
tions already  given,  the  crUMhings  being  rapidly  repeated  for 
several  minutes.  Then  the  smaller  fragments  are  washed 
out,  and  the  lltbotrito  reintroduced;  and  this  alternation  in 
the  use  of  the  instrnmcnb)  is  ctintiDui>d  until  the  bladder  is 
emptied.  This  frequent  washing  is  important  because  by  x 
the  removal  of  the  smaller  fragments  it  ia  made  easier  to 
Heize  and  crush  the  larger  ones. 

The  wnsbing  is  done  aa  follows:  The  wa^ibing  bottle  ia 
filled  with  lepid  wafer,  then  the  tube  is  introduced,  and  as 
soon  as  the  urine  begins  to  flow  through  it  the  bottle  is 
coupleil  to  it.  Or  the  coupling  may  be  done  juat  before  the 
tube  has  entered  the  bladder,  and  the  air  in  the  tube  allowed 
to  rise  to  the  lop  of  the  bottle,  by  tuniing  the  stop-cock, 
before  the  introduction  is  completed  and  the  washing  is 
begun. 

Ity  quick  oompression  and  relaxation  of  the  rubber  bulb 
the  water  is  rapidly  forced  into  the  bladder  and  drawn  back 
again,  bringing  the  fVagments  with  it ;  the.te  fragments  sink 
to  the  boltora  of  the  bottle  and  are  not  returned  with  the 
returning  stream.  The  amount  of  water  driven  back  and 
forth  at  each  movement  will  vary  with  the  sensitiveness  and 
diatensibility  of  the  bladder ;  two  or  three  ounces  are  suf- 
6cieDt  to  wash  effectively.  If  the  curved  tube  ia  used,  its 
eye  should  be  in  turn  directed  to  different  quarters  of  the 
bladder:  if  the  straight  tube  with  a  square  end  is  used,  it 
must  be  passed  Just  through  the  neck,  and  it«  outer  end  well 
depressed  between  the  thighs. 
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At  the  closer  ot  the  ojieration  tbe  surgeon  should  place  his 
ear  upon  the  hy]iogustrium  und  listeu  while  washing,  to 
detect  the  click  ngainst  the  tube  of  any  fragmeuts  that  u 
remain.  This  is  u  much  more  delicate  test  than  Uie  o 
the  searcher. 


The  anatom;  of  the  perineum  is  sufficiently  well  shoit 
in  Fig.  269  to  render  a  detailwl  description  unncce; 


'   A^'TF  if  Ci«r"  r. 


It  must  he  remembered,  however,  that  the  distance  betwef 
the  anus  and  the  bulb  diminishes  with  advancing  yean,  a 
tliat  the  diminution  of  tbe  distance  is  due  to  an  increase  | 


LITHOTOMY. 


the  size  of  tlie  liulb.  The  dangers  inciilent  to  iDcisioD  of 
the  bulb  increuse,  therefore,  with  tlie  difficulty  of  uvoiiling 
it.  The  dimeiisifins  of  tbe  prostiite  have  been  atudied  « ' 
much  attention,  and  have  been  the  boflis  of  many  of  the 
modifications  of  perinea]  lithotomy,  for  it  has  been  held, 
and  still  is  held  by  many,  thai  the  incision  should  not  be 
carried  beyond  tbe  limits  of  the  gland.  The  greatest  radius, 
measuring  from  the  urethra,  is  one  inclined  about  30°  back- 
ward and  downward  from  the  transverse  diameter,  and  in 
the  normal  adull  prostate  tbia  measures  about  three-quarters 
of  an  inch  at  tbe  largest  part  of  the  glan<i,  that  which  ad- 
joins the  neck  of  the  bladder.  But,  as  the  diameter  of  the 
prostate  diminiabes  as  the  distance  from  tbe  bladder  i 
creases,  an  incision  which  remains  within  its  limits  at  one 
point  may  extend  far  beyond  them  at  another:  and  this 
fact,  taken  in  connection  with  the  great  variations  in  the 
size  of  the  gland,  indicates  the  futility  of  attempts  to  regu- 


Fia.  270. 


late  the  incision  with  mathematical  precision.  Fortunately, 
the  depth  of  tbe  incision  is  not  a  measure  of  the  size  of  the 
stone  which  can  he  safely  removed  through  it,  for  the  nor- 
mal dilatability  of  tbe  neck  of  the  bladder  and  the  prostatic 
portion  of  the  urethra  (to  a  diameter  of  two  centimetres,  ac- 
cording to  Dolboau)  is  thought  to  bo  considerably  increased 
by  even  slight  incisions.  Dupuytren  thought  tlie  opening 
in  the  prostate  could  be  greatly  enlarged  by  making  an 
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oblique  incision  on  each  side  (bilateral  lithotomy),  e 
admirable  inatriimcnt,  the  double  lithotonie  cavh£ 
287),  was  constructed  for  the  purpose,  but  the  gain  I 
proved  eo  great  as  was  expeiited. 

By  reference  to  Figs.  '270  and  271,  which  show  tlie  ex- 
tent of  the  incision  of  the  prostut^  and  neck  of  the  bladder 
in  lateral  lithotomy.  It  will  be  seen  that  the  limits  of  t' 
prostate  are  exceeded  everywhere,  the  capsule   remftj 


Lateiul  lillLotumj.  iacU 
nat  io  IbD  W(l]  mads  \,J 
Inciitun  InvDlTlng  dbI/  Uic 

intact,  however,  for  a  distance  of  about  half  an  incli  at 
thickest  part  of  the  gland.  The  sulcus  btiwecn  the  blad< 
and  the  prostate  is  opened,  and  the  bladder  wall  divided 
fully  half  an  inch  in  the  direction  of  the  orifice  of  the  left 
ureter.  These  figures  are  taken  from  a  dissection  of  a 
cadaver  upon  which  lateral  lithotomy  had  been  performed 
for  the  purpose  of  determining  these  points.'  ** 

If  the  stone  is  large  and  the  tractions  made  witli  too 
force,  the  neck  of  the  bladder  may  be  torn  off,  but 
commonly  the  incision  is  lengthened  by  tearing  at  its 


of  a 
snDod^l 


'    The  opemtion  ^ 
lilholomy,  and  tbe  in 

tweolj-BTe  years  old. 


urgeun  of  large  eiiivrii'iKi 
at  if  for  the  romoVBl  ot  a  i 
■  WBS  that  of  a  laulallo  ■ 
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end,  an  accident  wliicli  ia  much  less  dangerous  than  extend-  \ 
ing  the  incision  with  the  knife  wuuhl  be,  fur  it  spares  the  i 
ricn  plexus  of  veins  about  tlic  proetate. 


Lateral  Ltthotomt/. — The  instniincDlfl  rc-iuireil  are  a  staff  J 
vith  a  long  curve,  deeply  grooved  on  its  convexity  (F'-^ 
J72),  a  stout  scalpel  with  a  cutting  edge  of  one  ood  ( 
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half  inches  (Fig.  273),  a  Blizard'e  knife  (Fig.  274),  a  bJnnt 
gorget  (Fig.  275)  if  the  patient  is  fat,  a  scoop  (Fig.  27(i). 
forceps  of  different  patteras  (Figs.  277,  278,  279),  a  syrin^ 
and  tube  for  washing  out  fragments,  and  a  shifted  < 
(Fig.  280)  to  control  hemorrhage.  The  latter  can  be  ri 
made  hy  passing  the  beak  of  a  female  silver  catheter  throm 

F:qb.  278,  279.  Pio. 


I 


the  centre  of  a  piece  of  muslin  eight  inches  siiuare,  aw 
tying  the  two  firmly  together,  as  shown  in  the  figure.-  It  U 
then  introduced  into  the  wound,  Uie  beak  of  the  catheter  ii 
the  bladder,  the  muslin  pouch  tightly  packe<l  after* 
with  pledgets  of  lint,  and  the  whole  kept  in  place  by  a 
T-bandage.  Thi-ee  assistants,  at  least,  are  re<juired;  one 
to  administer  the  aniesthetie,  the  others  to  hold  the  kne^ns. 
and  the  staff. 

Operation? — The  patient,  haTing  had  his  bowels  emptii 

I  Tan  Bureo  iin<]   KevM,  OenitO'Urintry  DiieasM  and   8yl 
p.  83S, 


LATSBAI.    LITHOTOMT.  439 

by  AD  enemft,  is  pluoed  upon  his  bnck.  IiIk  aiikWit  bounil  fast 
to  his  wrists  (Fig.  -HI),  the  staff  intruduccil,  and  ihe  stone 
touched  with  it.  It  is  aii  absolute  rule  that  if  the  stone 
cannot  be  felt  with  the  ^talf  or  a  searcher  nfter  the  patient 
has  been  etherized  and  placed  upon  the  table,  the  0})cration 
must  be  postponed.     It  is  not  necessary  that  tiie  beak  of 


the  Htaff  should  rest  upon  the  atone  during  the  operation; 
on  the  contrary,  it  is  better  to  liook  the  i^taff  up  under  tbo 
symphysis  so  as  to  keep  it  steudy,  with  its  curve  bellied 
out  in  the  median  line  of  the  jierincuro,  and  the  integument 
stretched  over  it  by  drawing  the  8cri>tum  up  around  the 
staff. 

The  operator  pafises  his  index-finger  into  tlie  rectum,  and 
?atisfiei<  himself  that  the  staff  enters  at  the  apex  of  the  pros- 
late  and  passes  centrally  ihrough  it,  and  that  the  rectum  is 
empty.  Then  withdrawing  his  finger  he  feels  along  the 
raphe  of  the  perineum  for  the  groove  in  the  stuff,  aiding 
himself,  if  necessary,  by  depressing  and  raising  the  handle 
several  times. 

Having  found  the  groove  he  confides  the  staB*  to  bis  chief 
assistant,  enters  tlie  scalpel  a  little  to  the  patient's  left  of  tlie 
raphe,  from  one  and  one-quarter  to  one  and  on^half  inches 
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in  froDt  of  the  anua,  and  pnsses  it  iu  almost  parallel  to  tliv 
rectum  co  as  to  enter  the  gi-uove  ubout  half  an  inch  in  front 
of  the  apex  of  the  proatatc,  guiJinK  it,  if  he  thinkti  best,  hy 
keeping  his  left  index-linger  upon  the  prostati>  in  the  rectum. 
(If  the  knife  should  be  passed  directly  in  to  the  nettrest 
point  on  the  staff,  the  bulh  would  be  involved  to  an  un- 
necessary extent)  As  soon  as  the  point  of  the  knife  has 
entered  the  groove,  it  is  pushed  along  for  half  an  inch, 
dividing  the  floor  of  the  urethra  to  that  extent,  and  then 


withdrawn,  cutting  steadily  downward  and  outward  ao  a 
make  a  cutaneous  incision  about  three  inches  long,  ] 
midway  between  the  anus  and  left  tuber  iachii. 

The  probe-pointed  Blizard's  knife,  guided  upon  the  li 

index-finger,  is  passed  into  the  groove,  and  tlie  surgeon  take* 
the  handle  of  the  staff  from  the  assistant,  depresstw  it  some- 
what, and  pu.iihes  the  knife  along  until  its  point  is  arri«ted  M 
the  termination  of  the  groove  at  the  end  of  the  Huff.     Tbe^.^ 
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depressing  the  handle  of  the  knife,  iirii)  beiiririg  in  mind 
tlie  f])!^pe  aud  [lositiuii  uf  llie  prostate,  he  uiuke.-<  an  ini^isioii 
in  it  downward  and  outwanl  at  an  an^lc  of  ulioiit  ^^0°  with 
the  horiEou  (Fig.  2H2). 

The  index-finger  in  next  introduced,  the  staff  withdrawn, 
and  the  neck  of  the  bladder  j;ently  dilated  with  the  finger, 
or,  if  the  perineum  is  deep  and  fat,  with  the  blunt  gorget 
carried  in  along  the  groove  in  tlie  stafF.  If  the  stone  is 
more  than  an  inch  in  diameter,  the  Blizanl's  knife  must  be 
reintroduced,  and  the  proalate  cut  upon  ita  right  side  also. 

The  forceps  are  then  introduced  as  the  finger  is  with- 
drawn, and  the  »tone  sought  for  by  opening  and  clo.-4ing  the 
blades  at  different  points  on  tlie  floor  of  the  bladder ;  or  the 
smaJl  end  of  the  ecoop  may  bo  introduced,  placed  in  coutact 
with  the  Gtonc,  and  the  forceps  guided  along  it.  If  the  stone 
is  seized  iu  a  faulty  direction,  it  must  be  dropped  and  caught 
again,  or  straightened  with  the  fingers  wliile  still  held  Be- 
tween the  blades.  Extraction  should  be  made  slowly  down- 
ward and  outward  in  the  line  of  the  extenial  incision,  and 
aided  by  lateral  movements  of  the  handles.  The  old  rule 
W)is  that  the  force  used  should  be  two-thirds  lateral,  one- 
third  extractive.  If  it  is  found  that  the  stone  is  too  large 
to  be  removed  without  employing  too  much  force,  it  most  be 
crushed,  and  the  fragments  removed  separately.  Bmttll 
stones  and  fragments  are  best  removed  with  tlte  scoop  and 
by  thorough  washing. 

In  operating  upon  children  certain  modifications  are  re- 
quired. The  prtMtat«  being  very  small  the  incision  usually 
passes  quite  beyond  its  limits,  but  thix  is  a  matter  of  slight 
importance  since  the  ill  results  which  follow  in  adults  and 
old  men  do  not  occur  at  this  age.  If  the  incision  in  ihe 
urethra  and  at  the  neck  of  the  bladder  is  not  sufficiently 
free,  it  may  happen  that,  in  the  attempt  to  introduce  the 
finger,  the  urethra  will  be  torn  entirely  across  and  the  blad- 
der pushed  up  before  it.  Again,  the  bladder  is  placed 
higher  in  the  child  than  it  is  in  the  adult,  and  therefore 
the  point  of  the  knife  must  be  more  raised  in  making  the 
deep  incision,  and  care  must  be  taken  not  to  let  it  slip 
in  between  the  rectum  and  bladder.     Mr.  Erichsen'  says  he 

'  Science  nnd  Art  of  Surgcrj,  vol,  ii.  p.  <i81!,  Phils.,  18i 


i 


442      OPERATIONS  ON  G  KNITO-U  BI  N  A  RY   OROA 


ANS.       J 
bait       I 


has  known  this  to  occur  in  ^evenil  instances,  and  tlio  foi 
to  be  passoil  into  tliis  spaco  under  the  impression  that  it 
the  bladder. 

It  hiis  also  happened  to  some  surgeons  to  force  the  boaJt 
of  the  staff  through  the  rtwf  of  the  urethra  into  the  epav* 
between  the  bladder  and  posterior  face  of  the  jmttes.  und  to 
b6  so  deceived  by  its  freedom  of  motion  in  the  loose  ot4l 
tissue  of  that  rejrion  that  they  thought  it  waa  in  the  blsdf 
and  cut  upon  it  awordinglv- 
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and  knife.  Tlie  sliiff  lias  a  conlral,  broad,  deep  groove  on 
its  convexity  (I'lg-  -H3),  the  director  baa  a  ball-point  (Fig. 
284),  and  the  kniii?  Is  Blrnighl.  stout,  and  6biii-p  poJTited, 


rutting  edge  U|>on  the  ba<;k  also  for  a  short  distance 
■  t(Fig.  2Hr' 


with  a 

from  the  point  (Big.  2H5). 

The  patient  having  been  bound  in  the  lithotomy  position 
and  the  staff  introduced,  tlie  surgeon  places  his  lefl  index 
finger  in  the  rectum  against  the  apex  of  the  prostate,  and 
plunges  the  knife  with  its  ed^e  upwanl  into  the  raphe  of 
the  perineum  half  an  inch  in  front  of  the  anuB  in  such  a 
direction  that  its  point  will  enter  the  groove  of  the  staff  just 
at  the  apex  of  the  prostate.  The  knife  is  pushed  very 
slightly  Imck  alon"  the  groove  so  an  certainly  to  open  the 
nretlira  and  nick  the  end  of  the  prostate,  then  brought  for- 
ward, dividing  the  mombranoua  portion  of  the  urethra,  and 
swept  around  llic  bulb  by  riwising  the  handle,  making  an 


external  incision  upwanl  along  the  raphe  for  about  one  and 
a  quarter  inches.  The  director  is  next  passetl  along  the 
ataff  into  the  bladder,  the  two  separated  angularly  to  make 
partial  dilatation  of  the  neck,  the  staff  withdrawn,  and  the 
dilatation  completed  with  the  finger.  The  forceps  are  thm 
introduced  and  the  Stone  removed  as  in  lateral  lithotomy. 

Sir  Henry  Thompson  makes  the  incision  fiDui  without 
inward,  and  Mr.  Erichsen  uses  a  rectangular  staff  (Fig. 
286),  placing  ite  angle  close  against  the  apex  of  the  prostate. 


I 

I 
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Bilateral    Lithotomy/    (Dupujtren). —  The    i^haraulvristic 
of  tbis  operation  is  ibe  bilateral  incision  of  the  pro^titte, 
accompliBhed  by  means  of  DupuytrenV  double 
Fjq.  287.       lithotome  cache  (Fig.  287).     The  preliminary 
p:irt  of  the  operation,  including  the  incision 
into  the  urethr^L,  may  be  the  same  as  in  median 
lithotomy,  but  the  iLdvantage  of  less  risk  of 
hemorrhnge  which  thia  presents  is  more  tlian 
offset  by  the  lack  of  correspondence  in  form 
and  direction  between  the  incision  in  the  pitw^J 
tirte  and  that  in  the  perineum,  and  tlie  greati 
risk  of  infiltration  of  urine  which  this  involva 
The  double  litbotome  cache  is  an  instrumei 
composed  of  a  fiattened,  slightly  curved,  i 
tallic  sheath,  blunt- pointed,  and  mounted  oa  9 
stout   handle.     Within   this   slieath   are   two^ 
blades  of  the  same  shape  and  sharp  on  tlieir 
concave  borders,  which  can  be  made  to  pro- 
j(K%  one  Oh  ca*ih  side,  as  shown  in  Fig.  287, 
liy  pressing  upon  a  lever  in  the  handle ;  ths  j 
degree  of  projection  is  regulated  at  will  by  « 
screw. 

The  patient  is  placed  in  the  lithotomy  poe 
tion,  the  staff  introduced  and  held  os  befonU 
desi-ribed.     The   surgeon   draws   the   skin  i 
the  perineum   tight  with  his  left   h&nd,  Uij' j 
maki's  a  curved    incision    beginning   midiray 
between  the  anus  and  the  right  tuber  ischii, 
passing  half  an  inch  in  front  of  the  anus,  and 
terminating  on  the  left  at  a  point  correspond-  ■ 
ing  to  that  at  nhich  it  began.     The  skin,  st ' 
cutaneous   tissue,  and   anterior   fibres  of  t 
sphincter  ani  are  divided  along  the  line  of  t 
incision,  and  the  bulb  drawn  forward  if  < 
lom  Mcht.       countered ;  the  loft  index-fingor  is  then  in 
duoed  into  the  wound,  the  groove  in  the  t 
found,  and  the  membranous  portion  of  the  urethra  dividi 
for  a  distanct!  of  about  half  iin  inch  from  behind  forwM 
The  lithotome  is  next  introduced  closwl,  its  concavity  ti 
'        "  e  groove 


the  bladder.     The  staff  is   tlien   witlidi-n 


,  the  lithotoi 
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revereed  so  as  to  turn  its  concttvity  <lownward,  its  blades 
opened  to  the  full  extent  previously  determined  upon,  und 
the  inBtrument  slowly  vjthdruvn.  Thi«  part  of  the  opera- 
tion must  be  conilucted  with  great  care ;  the  surgeon  grasps 
the  litbotome  with  both  liandi,  holds  it  steadily  in  the  mfr 
dian  line,  and  depresses  the  handle  gi-adualiy  us  the  instru- 
ment comes  out.  As  soon  as  the  resistance  is  felt  to  have 
been  overcome  he  closes  the  blades  and  withdraws  the 
lithotome  entirely.  The  forceps  are  then  introduced  and 
tiie  stone  removed  as  before. 

Pre-reetnl  lAthntomy  (Nelati^tn). — The  bilateral  opera- 
tion gives  a  Jargeopening,  but  exposes  io  the  risk  of  cutting 
into  the  rectum  or  into  the  bulb ;  Nelaton,  therefore,  modi- 
fied tlie  first  stage  with  a  view  to  diminishing  these  risks, 
fiving  to  his  modification  the  name  of  pre-rectal  lithotomy, 
he  instruments  used  are  tlie  same  m<  in  the  bilateral 
operation. 

The  patient  is  placed  in  the  lithotomy  [losition  and  the 
staff  introduced.  The  surgeon  passes  his  left  index-linger 
into  the  rectum  and  ]daces  it  against  the  apex  of  the  pros- 
late.  Then,  steadying  the  anterior  margin  of  the  anus  with 
the  thumb  of  the  same  hand,  he  makes  a  curveil  iucisioD 
beginning  two  centimetres  from  the  anus  on  the  right  aide, 
criffising  the  median  line  of  the  perineum  one  and  a  half 
centimetres  in  front  of  it,  and  ending  on  the  left  side  at  s 
point  corresponding  to  that  at  which  it  began.  Or,  if  it  is 
wished  to  make  it  more  precisely,  make  a  transverse  inci- 
81011  three  centimetres  long,  its  centre  resting  upon  the 
median  line  one  and  a  half  centimetres  in  front  of  the  antis, 
and  then  from  each  end  of  tliis  line  make  one  nbliijaely 
downward  and  outwnnl  to  a  point  two  centimetres  from 
the  lateral  margin  of  the  iinu!>.  The  posterior  lip  of  the 
incision  is  dmwn  down  by  the  thumb,  stretching  the  ante- 
rior fibres  of  the  sphincter,  and  thn!«  making  it  onstcr  to 
divide  them.  This  division  must  be  mode  vcr^'  carefully 
layer  by  layer,  using  the  sponge  constiintly,  anil  if  neces- 
sary s  vertical  incision  may  be  made  througii  ihc  skin  along 
the  raphe  to  give  more  room.  When  tlie  division  is 
plete  the  anterior  wall  of  the  rectum  ciin  be  i^nsily  pn 
downwitrd,  and  the  membranous  jrartion  of  the  iirotlira  a 
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the  pnwtate  felt  at  the  bottom  of  the  wound.  The  knife,  » 
long  narrow  one,  ia  then  entered  with  its  back  toward  tlie 
reetuni,  ita  point  passed  into  the  groove  of  the  at»ff  at  tlie 
apex  of  the  prostate,  and  the  urethra  divided  longitudinally 
for  lialf  an  ineh  from  behind  forward,  by  ilepressing  the 
handle  of  the  knife  and  pressing  its  point  forward  with  '' 
finger  placed  against  its  baclc> 

The  double  iithotoine  is  then  entered  and  the  pi 
incised  as  in  the  bilateral  operation. 

Recto-vfitical  Litfiofmny. — This  operation  has  been  almost 
entirely  abandoned,  and  therefore  only  a  brief  description 
will  be  given.  The  original  plan  was  to  divide  the  sphincter 
and  anterior  wall  of  tlie  rectum,  and  then  the  posterior  |»or- 
tion  of  the  proslat*  and  the  adjoining  wall  of  the  bladder  in 
the  median  line,  guiding  upon  the  groove  of  the  staff.  Mor« 
recently,  however,  Theodore  Schaeffer'  has  proposed  i 
other  method.  He  dilute.'*  the  bladder  by  injecting  air 
carbonic  acid  gas,  then  introduces  a  Sims's  speculum 
the  rectum,  pinches  up  a  ti-ansverse  fold  of  the  roctal 
cous  membrane  above  the  base  of  the  prostate  with  foi 
transfixes  and  cuts  through  it.  He  next  divides  tlie 
tato-peritoneal  aponeurosis  longitudinally,  and  the  wall  of 
the  bladder  in  the  same  linu  with  scissors,  af^r  passing  the 
point  of  one  of  the  blades  through  into  the  groove  of  tlie 
staff  previously  introiluoed  into  the  bladder  through  the 
urethra. 

Supra-puMc  Lithotomy  and  Vyntottnuij. — This  operation. 
has  of  late  come  into  greater  favor  for  the  removal  of  large 
stones  and  of  tumors  of  the  bladder,  and  a  great  impn.>ve- 
ment  in  the  method  of  its  performance  has  been  made  by 
Petersen  in  the  elevation  of  the  bladder  by  the  inflation 
large  nibber  bag  introduced  into  the  rectum. 

The  interior  of  the  bladder  is  cleaned  by  washing  witi 
antiseptic  solution,  and  the  organ  dii^teiided  by  an  injeol 
until,  if  possible,  it  rises  well  above  the  pubii.     S 
geons  make  the  injection  through  a  curved  metal 
and  tie  it  in  by  a  rubber  cord  wound  aljout  the  per 

'  lliioied  by  Dubrueil,  Medecine  OpSrnloire,  p.  SIS. 
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'  later  us  u  guide  in  opL-iiiiig  tlio  Lladilor.     Tlitii  the   1 

rocliil  bag.  having  a  capacity  of  aloiit  a  pint,  ia  introduced 

and  distended,  and  an  incision  made  in  tlie  median  line  close 

above  the  pubes,  and  carried  down  layer  by  layer  until  the 

bladder  is  reached.     The  distention  of  the  bladder  raises  the 

reflection  of  the  peritoneum  well  above  the  pubes,  so  that, 

with  core,  there  ie  no  danger  of  its  being  divided.     Then, 

with  curved  needles,  a  stout  liguture  is  fixed  in  the  wall  of  ] 

the  Madder  on  each  side  of  the  median  line,  and  the  wall   ' 

divided  between  them  with  a  s-hurp- pointed  knife  from  above 

downward. 

The  proper  subseqncnt  treatment  Ik  still  in  dispute.  Some 
closo  the  wound  in  the  bladder  with  sutures  pasHcd  through 
its  wall,  hot  not  through  its  mucous  membrane,  and  draia 
away  the  urine  by  a  catheter  lept  in  tht.'  urethra.  Ocliere, 
and  this  seems  to  me  to  be  the  more  prudent  plan,  close  the 
bladder  wound  only  in  part  and  drain  its  cavity  throuj^h 
a  long  rubber  tube  intruduced  through  the  wound.  The 
external  wound  should,  in  either  case,  be  (partly)  closed  and 
drained. 

If  more  room  is  needed  during  the  operation  the  insertiona 
of  the  muscles  on  the  pubes  on  each  side  of  tlie  incision  may 
be  divided. 

Perineal  Litkotrity  (Dolbeau). — By  this  operation  ac 
to  the  bladder  tliroogli  the  pt>rinoum  is  obtained  by  meana  i 
of  a  smalt  incision  through  the  skin  and  urethra,  together 
with  dilatation  of  the  neck  of  the  bladder,  so  that  a  litfao- 
trite  can  be  introduced  of  sufficient  size  and  strength  to 
crush  the  stone  and  ciTect  its  removal  at  a  single  sitting. 
The  special  instruments  i-ecjuired  are  the  dtlittor,  one  of  I 
which  is  represented  in  Fig.  288,  and  a  strong  litbotrite,  if  ] 
the  stone  is  too  hard  to  be  crushed  by  forceps. 

The  patient  is  placed  in  the  lithcitomy  position,  and  a 
grooved  staff  introduced  and  held  vertically  in  the  median 
line.  The  surgeon,  beginning  close  to  the  margin  of  the 
anus,  makes  an  incision  not  more  than  one  inch  in  length 
along  the  raphe  of  the  perineum;  he  divides  the  tissued 
layer  by  layer  until  he  reaches  the  membranous  jtortion  of 
the  urethra,  and  incises  it  longitudinally  for  one-quarter  of 
an  inch.     He  then  passes  the  dilator  into  the  wound,  engages 
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its  poiut  ill  tlie  groove  of  the  fltaff,  holds  it  8tt>adily  at  right 
angles  to  t)ie  plane  of  the  pprineum,  and  dilal«e  it  to  the  full 
extent.     Noxt,  closing  tho  dilator  and  keeping  its  point  j 


f 
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the  groove,  he  depresses  the  handle  of  the  staflF  40*^  or  50° 
beyond  the  vertical  line  in  which  it  has  been  held,  and  at 
the  same  time  slips  the  dilator  along  nearer  to  the  neck  of 
the  bladder.  He  again  dilates,  closes  the  instrument,  passes 
it  fairly  into  the  bladder,  withdraws  the  staff,  and  dilates  for 
the  third  time.  This  time  the  dilatation  must  not  be  carried 
beyond  a  diameter  of  two  centimetres,  in  order  to  avoid 
tearing  the  neck  of  the  bladder.  Finally,  the  dilator  is 
closed  and  withdrawn. 

Guyon  and  Duplay  use  the  dilator  shown  in  Fig.  289, 
introducing  it  at  once  into  the  bladder,  withdrawing  the 
staff,  and  dilating  by  introducing  successively  the  different 
centre  pieces. 

The  stone,  if  not  more  than  one  centimetre  in  diameter, 
may  be  removed  entire,  but  in  the  great  majority  of  cases 
it  should  first  be  crushed  by  means  of  strong  forceps  or  a 
lithotrite,  and  then  removed  in  fragments.  Duplay  guides 
the  forceps  upon  his  finger ;  Dolbeau  insists  that  the  finger 
should  never  be  introduced,  since  it  is  large  enough  to  tear 
the  neck  of  the  bladder. 


CHAPTER  VIII. 

OPERATIONS  UPON  THE  GENITO-URINARY  ORGANS  OF  THE 

FEMALE* 

CATHETERIZATION. 

The  surgeon,  standing  on  the  right  side  of  the  patient 
and  holding  the  catheter  in  his  right  hand,  with  its  con- 
vexity lying  on  the  palmar  surface  of  the  index-finger  and 
its  beak  not  quite  reaching  to  the  end  of  the  distal  phalanx 
(Fig.  290),  separates  the  nymphse  with  the  thumb  and 
middle  finger  of  his  left  hand,  introduces  his  right  index- 
finger  at  ^e  fourchette  and  brings  it  forward,  recognizing 
the  entrance  to  the  vagina  and  its  anterior  border,  and  stop- 
ping when  he  feels  the  pouting  orifice  of  the  urethra.     Then 

88* 
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keeping  the  pulp  of  the  finger  bolow  and  in  t'ontact  i 
the  orifice  he  passes  the  catheter  in. 


Unless  there  is  some  reaeon  U)  the  contrary,  this  ahonl 
always  be  done  without  exposure  of  the  parts. 


KXTERNAL  U BETH ROTO MV, 


The  Buttonhole  Operation  (Emmet)  (Fig.  291).— 1 
patient  is  anaesthetized  und  placed  on  the  letl  side,  and  ^ 
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fiiurcliotte  retracted  with  a  small  Sinis'i^  s[jevuliim.      A  fulU 

hIzciI  metal  souud  is  iutroduc^l  into  the  uruthm,  then  the  I 

tissues  in  the  vaginal  surface  are  caught  up  wilh  a  teiiacn-  I 

lum  and  divided  longitudinullj  midway  between  the  me&tua  | 

and  the  neck  of  the  bladder.      The  incision  may  then  be  I 

extended  with  acissors.     Neither  tlie  neck  of  the  bladder  | 


nor  the  meatus  should  be  divided.  If  the  incision  is  to  be  1 
kept  open,  the  urethral  mucous  membrane  must  be  drawn  i 
out  through  it  and  stitched  with  catgut  to  the  edge  of  the  j 
divided  vaginal  surface.  The  incision  m^  be  convenientlj  j 
made  witli  Kmmet's  buttonhole  scissors  (Fig,  292). 


LITHOTOMY. 

Besides  the  supra-pubic,  wliich  is  performed  In  the  man- 
ner already  described,  there  are  the  wethral  and  vetieo- 
vaginal  operations.  In  the  former  the  stone  is  removed 
through  the  urethra  after  the  calibre  of  this  canal  has  been 
increased  by  an  Incision  along  its  anterior  (upper)  wall,  or 
on  one  or  both  sides,  incisions  which  do  not  extend  into 
tlie  vagina.  In  tlie  latter  the  stone  is  removed  through  an 
Q  made  in  the  vesi Co- vaginal  septum. 

Urethral  Lithotomif. — The  only  instmmenLi  actually  re- 
quire<l  are  a  director,  a  probe-pointed  knife,  and  forceps,  bnt 
some  surgeons  prefer  to  make  the  incision  with  a  single  or 
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double  litliotome  introduced  alonu  or  upon  a  director.  Lat- 
cml  incisions  should  incline  upwurd  rather  than  downward  : 
consequently,  if  the  double  lilhotome  is  used,  its  coni-avity 
should  be  turned  toward  the  symphysis.  The  extraction  of 
the  stone  requires  no  additional  description. 

Veaieo-vagmal  Lithotoiiit/. — The  patient  may  be  placed 
in  the  usual  lithotomy  position,  or  upon  the  side,  or  u|>on 
the  face.     A  Sims's  speculum  (Fig.  203)  is  pressed  agunat 


Ene  posterior  wall  of  the  vagina,  and  a  grooved  caj 
troduced  into  the  bladder  and  con^ded  Xa  an  assistant,  who 
keeps  it  pressed  well  against  the  vcsico- vaginal  septum. 

Guiding  his  knife  upon  the  groove  the  surgeon  makes  an 
antero-posterior  incision  in  the  median  line  of  the  anterior 
wall  of  the  vagina,  about  one  ineb  in  length,  and  not  in- 
volving the  neck  of  the  bladder,  passes  in  his  index-finger, 
anil  then  the  forceps  upon  the  finger  as  a  guide. 

Emmet  place-i  no  sutures,  but  lUlows  the  wound  to  cl( 
spintaneoiiKly.  keeping  the  bladder  clean  by  frequent  wai 
mm.     Guyon  closer  the  incision  immediately  with  sutures. 

In  a  recent  discussion  in  the  Soci^t6  de  Ohirurgie'  tbe 
fact  was  brought  out  that  lithotomy  and  lithotrity  upon  the 
female  are  more  dangerous  operations  than  they  are  usuaJIv 
said  to  be.  The  fatJJ  complications  are  of  two  kinds ;  pt — 
tonitis  in  patients  who  have  previouBly  been  affected  by 
and  pyremia,  originating  in   inflammation  of  the  sponj 
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vaacular  tixsue  constituting  [>nrt  of  the  vesico- vaginal  sep- 
tum. SpL>aking  generally,  it  may  be  said  that  litTiotrity^  la 
inoro  dangerous  in  the  female  than  litliotomy,  that  the 
supra-pubic  operation  shoulil  be  used  for  large  calculi,  dila- 
tjttion  of  the  urethra  for  small  ones,  and,  with  crushing,  for 
large  friable  ones  when  the  inflammation  is  not  high  and 
there  baa  been  no  previous  peritonitis ;  urethral  or  vesico- 
vaginal lithotomy  in  other  leases.  As  to  the  comparative 
merits  of  urethral  and  vcsico- vagina]  lithotomy  opinions  are 
divided ;  the  former  is  followed  occasionally  by  permanent 
incontineuL't%  the  latter  by  fistula;  probably,  too,  the  latter 
is  somewhat  moi'e  dangerous  than  the  former. 


OCCLUSION,  OR  ATUESIA    VAGIN.E.  ■ 

When  the  occlusion  is  due  simply  to  an  imperforate  hy- 
men it  may  be  relieved  by  successive  punctures  with  a  small 
trocar  or  aspirator,  and  when  all  the  accumulated  menstrual 
blooil  has  been  thus  removed,  and  the  cavity  well  washa" 
out  with  a  two  or  three  per  ■cent,  solution  of  carbolic  a 
the  hymen  may  be  excised,  or  a  large  puncture  made,  ant 
kept  open  by  Jrc'iuently  passing  a  sound.  It  must  bo  r 
membered  tti&t  very  serious  complications,  such  as  peifl 
tonitis  and  septic  potsoutiig,  may  follow  this  simple  operatJof 
when  there  has  been  a  large  accumulation  of  nienstm 
blood  above  the  obstruction. 

When,  on  the  other  hand,  the  ocfliision  is  due  to  i: 
plete  development  of  the  vagina,  a  uiore  systematic  openi 
tion  is  required.  The  surgeon  first  aasuree  himself  1  _ 
digital  examination  through  the  rectum  of  tlie  existence  of 
the  uterus,  then  places  the  patient  upon  her  back  with  her 
thighs  flexed  and  abducted,  and  introduces  a  sound  into  the 
bladder  and  confides  it  to  an  aasistant.  He  next  passes  his 
loft  indcx-flnger  Into  the  rectum,  niakoa  a  transverse  inci- 
sion across  the  centre  of  tbo  obi  i  tern  tion,  and  carries  it  in 
the  direction  of  the  uterus  by  successive  sliort  cuts  with  tha^ 
knifv,  or  by  tearing  with  u  director  or  his  fingers,  guidii^ 

'  In  thii  remark  rcrerence  ii  made  to  the  oMopemtion  of  lillinlrit* 
The  hwcasMofiithoIiipmy  in  the  female  of  which  1  huve  l(nowlrfg( 
have  been  succouful. 
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his  course  by  tbe  suund  in  ibe  bludiler  mid  the  6nger  in  I 
rectum.  As  soon  as  fluctuiLtioti  can  be  felt  in  front  of  | 
uterus  he  jiunftures  tvitli  a  trouir  and  enlarges  the  punctl 

with  a  prubt;-[joiritt'd  bistoury. 


PKttlSEUllAPIIY. 

Dr.  Kmmet'  baa  recently  eliown  that  the  leeion  beret 
known  aa  " partial  lupture  of  the  perineum,"  and  budj 
to  be  a  laceration  along  the  posterior  median  line  of  the  tia- 
sues  at  tbe  lower  part  of  the  vagina  and  the  perineum,  is 
actually  a  transverse  rent  at  or  within  tbe  ostium  vnginic, 
which,  by  tbe  dropping  and  eversion  of  tbe  lower  lip  of  tbo 
wound,  is  made  to  pretw^nt  the  appearance  of  a  longitudinal 
one.  Ho  has  also  recently  recognized  and  described  a 
variety  of  this  lesion  in  which  the  laceration  ia  submucoud, 
in  wliich  the  muscular  and  &scial  diaphragm,  constituted  in 
part  by  the  sphincters  and  closing  the  outlet  of  the  pelvis,  is 
torn  away  from  the  supporting  fasctie  and  muscles  wliich 
run  upward  to  attach  its  centre  to  the  inner  side  of  the  bony 
pelvis,  and,  having  thus  lost  its  support,  allows  the  posterior 
jiiirt  of  the  vulva  to  be  everted,  with  production  of  a  recto- 
cele  by  protrusion  of  tbe  rectum  through  the  (subcutaneous) 
gaji.  To  this  latter  condition  be  gives  the  name  prolapue 
of  the  posterior  wall  of  the  vai/ina.  The  two  conditions,  tlie 
subculnneous  and  the  comfilete  rents,  arc  essentially  tbe 
same,  and  require  nearly  the  same  denudation  of  the  sur- 
face. Tbe  aim  of  the  operator  in  either  case  is  to  lift  up  the 
depressed  and  everted  lower  lip,  unite  its  edge  to  that  of  the 
mucous  membrane  of  the  vagina  nt  the  crest  of  the 
and  thus  cover  in  the  latter  and  renew  its  anterior  snpj 

Laceration  of  the  vulvar  orifice  in  the  posterior  me 
line  may  occur  without  coexistence  of  tlie  above  deecribed 
lesion,  beginning  at  tbe  fourchette  and  extending  backward. 
but  Buch  laceration  is  unimportant  because  it  involves  only 
parts  that  lie  outaide  the  real  support  of  the  viscera. 

A  third  form  in  the  important  one  in  which  lacerati* 
the  sphincter  ani  in  the  median  line  lakes  place.     In 

'  Principles  nnd  Pructice  of  OjDccology,  1884,  p.  !M. 
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instrumental  delivery  tliis  begins  lui  n  longitudinal  slit  in  the  \ 
recto-vaginal  septum  and  exlttuds  from  wilhin  outward  and 
forward.     Wlien  caused  by  the  foivepe  it  begins  at  the  four- 
cheite  and  extends  backward.     To  this  fnrm  Dr.  Emmet 
limitfl  the  term  rupture  of  the  perineum. 

Accepting  this  clasgification,  I  shall  describe  tliu  operation 
for,  iHt,  ProUpse  of  the  posterior  wall  of  the  vugitin, — two 
varieties,  with  and  without  laceration  of  the  rauciiua  mem- 
brane of  tlie  vagina;  and,  2d,  Rupture  of  the  Perineum 
(and  the  sphincter  ani). 


Pio.  207. 


Prolaptr  of  the  J'otterior  Wall  of  the  Vagina,  (1st 
variety,  without  surface  laceration.)  Operation. — Thighfl 
flexed  on  ahflomcn  and  supported  under  the  arm  of  an 
aaoiMant  on  cnch  side,  who  nleo  draw  a^ide  the  Inhin  and 
hold  the  tenacula  during  the  act  of  denudation.  The  ope- 
rator seizes  with  a  tenaculum  the  mucous  membrane  of  the 
vagina  at  the  crest  of  the  rectocele  in  the  median  line  at  a 
point  which  can  be  drawn  down  to  the  urethral  orifii-c  by 
gontle  traction,  and,  having  thns  drawn  it  down,  hiu  it  liold 
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in  place  by  the  assistant.  Then,  with  two  other  teaacula, 
he  hooka  up  the  lowest  caraucle,  or  vestige  of  the  hvmen, 
on  each  side,  and  draws  them  upward  and  outward  to  the 
first  tenaculum.  Tliis  movement  creates  an  inverted,  cres- 
centic.  transverse  fold  within  the  vagina  just  below  the  lirst 
tenaculum,  its  homs  shading  gradually  into  the  tiulcus  on 
each  eide,  and  a  shallow  longitudinal  fold  in  the  median  line 
between  the  last  two  tenaeula.  The  opposed  surfaces  of 
these  folds  constitute  the  area  to  be  denuded. 

Dropping  one  lateral  tennculum,  he  gives  the  other  to  an 
assistant  who  draws  it  gently  outward  to  define  by  this  trac- 
tion the  limits  of  the  denudntioD  on  that  side,  and  then  the 
surgeon  denudes  by  cJitching  up  the  raucous  membmne  with 
a  hook  or  pronged  forceps  and  removing  it  wilh  scissors  in 
successive  strips.  The  process  is  tlicn  repeated  on  the  oiipo- 
sitc  aide.  Care  must  be  taken  not  to  denude  too  liigli  on 
the  posterior  wall. 

Silver  sutures  arc  tiien  passed  to  unite  the  part«  in  the 
positions  given  them  by  the  first  approximation  of  the  three 
tenacula,  producing  the  lino  of  union  indicated  in  Fig.  296^" 


The  sutures  of  the  cresccntic  part  should  he  of  silver  wuii_ 
those  of  t}jo  central  line  may  Iw  of  silver,  silk,  or  entgut.  ] 
final  silver  suture  should  he  passed  through  the  hibinm  IM 
the  caruncle  on  one  si<le,  acrais  to  the  posterior  wall  uf  th^ 
vagina,  under  its  mucous  membrane  for  nearly  an  inch  jiist 
above  the  edge  of  the  denudation,  and  then  through  the 
other  labium  at  a  point  opposite  to  that  at  which  it  h^ 
In   [tassing  tlic  sutures  n  thick,  straight,  sewing  i 


PERINEORAPHf . 


457 


armc<I  with  silk  kHouIiI  be  used,  and  the  tissues  to  be  tra- 
vereeJ  by  it  ahnulil  be  pressed  forward  by  the  finger  in  ibe 
rectum.  The  Hutures  should  not  bo  buried  throughout  their 
course,  but  should  cross  the  fold  midway  between  its  free 
e<lge  and  its  bottom.  The  silver  wire  is  drawn  through  in 
the  loop  of  the  silk.  The  appearance,  when  the  operation 
is  completed,  is  shown  in  Fig,  299,  the  crescentic  part 
being  hidden  within  the  vagina. 


A|i]Munai.'D  ■!  ompUUuB  of  lbs  opunUan. 

2d  Variely.  Prolapge  with  Surface  Laceration. — The 
position  uf  the  patient  is  t)ie  same  as  in  the  preceding  form, 
and  the  area  of  denudation  \»  determined  in  like  manner ; 
speaking  generally,  it  must  extend  downward  to  the  line  of 
junction  between  the  skin  and  the  cicatricial  mucous  mem- 
brane. Its  shape,  when  spread  out,  is  that  of  a  trefoil 
(Fig.  300).  The  sutures  are  passed  in  order  from  below 
upward,  and  none  tightened  till  all  arc  in  place.  The  lower 
ones  are  buried  throughout  their  course ;  the  upper  ones  are 
partly  exposed  on  each  side,  as  shown  in  Fig.  301.  The 
BQture  marked  D  includes  about  an  inch  of  the  recto-vaginal 
si-ptum ;  the  uitpormont  suture,  {7,  passes  through  the  mu- 
cous membrane  of  the  septum  above  the  denudation,  and 
when  tightened  draws  it  down  like  a  hood  to  protect  the 
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ap pi-ox imatcd  uilges,  nnd  alao  suBtaias  all  the  tractinn  t 
the  opposed  denuded  surfuccs  are  uniting. 


liMrini  nimii»Bd1iw  Bsun  H 


Dr.  Emmet  leaves  the  Biiturea  in   place  I 
weeks. 


Laceration   of  the   Perineum,    includinij    the  £^hint. 
Ani. — If  the  anterior  wall  of  tlio  rectum    is  ruptur<.sl  J 
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more  than  one  or  one  and  a  half  inches  above  the  upper 
margin  of  the  sphincter,  Dr.  Thomas  prefers  to  close  it  by  a 
preliminary  operation,  leaving  the  restoration  of  the  peri- 
neum for  a  subsequent  one.  Dr.  T.  Addis  Emmet  was  the 
first  to  show  why  it  is  not  sufficient  simply  to  close  the  gap 
between  the  vagina  and  rectum,  and  to  demonstrate  the  need 
of  bringing  the  ends  of  the  severed  sphincter  into  close  con- 
tact with  each  other,  and  with  the  end  of  the  recto-vaginal 
septum. 

Let  Fig.  302  represent  the  perfect  sphincter,  and  Fig. 
303  the  sphincter  ruptured  and  spread  out  with  the  points 


Fro.  302. 


Fio  303. 


B 


Fio.  804. 


Fig.  805. 


of  entrance  and  exit  of  needle  AA^  the  dotted  line  showing 
the  course  of  the  suture,  including  the  end  of  the  recto- 
vaginal wall  C.  As  the  suture  is  twisted,  the  three  points 
are  brought  nearer  together,  as  in  Fig.  304,  until  they 
finally  unite,  as  in  Fig.  305.  If  the  first  needle  is  passed 
in  and  out  at  BBy  complete  union  of  the  ends  of  the  muscle 
will  not  be  obtained,  and  loss  of  function  will  persist.  The 
first  suture  is  the  important  one,  and  must  bring  the  torn 
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ends  of  the  muscle  into  contact  ^itli  i-acli  otiior  tind  wiiii  the 
end  of  the  septum. 

In  freHheiiing  the  parts  before  piissiiig  rhe  ncedlee,  the 
two  lateral  triangles,  forming  the  ruptured  surface  of  ilie 
body  of  the  perineum,  are  denuded,  ami  the  line  of  denuda- 
tion is  prolonged  backward  along  the  edge  of  the  recto-vaginal 
septum.  This  denudation  must  extend  along  the  edge  of 
the  mucous  membrane  of  tlie  rectum,  but  not  include  it. 
Fig.  306  is  a  schematic  representation  of  the  end  of  the 


ruptured  bowel,   the  points  of  entrance  and  emerg«nc«'l 
the  needle,  and  the  course  of  the  first  suture. 

The  rule  for  passin^r  the  firt-t  suture,  then.  is.  to  enter  i 
needle  as  low  down  as  the  lower  c<Ige  of  the  anus,  paa ' 
thence  upward  through  the  recto-vaginal  sejitum.  complel 


BUPTURKD    PKBINBUM. 


461 


encircling  the  rt-nt,  and  hring  it  out  alongside  the  lower  edge 
of  the  anns  on  the  other  side.  Its  action,  tlieii,  is  like  that 
of  a  purse  string,  it  pucken^  up  the  open  parts,  controls  the 
action  of  the  sphincter,  and  guards  against  the  two  principal 
sources  of  failure,  recto-vaginal  fistula  and  non-union  of  the 
sphincter  (Fig.  307). 

Dr.  Emmet  now  recommends  that  this  injury  should  be 
treated  as  if  it  were  "a  rccto-v&ginal  fi.stula  in  the  median 
line,  with  the  aides'easilir  approximated."  (Loc.  cit.,  p.  401.) 

Km  sm. 


The  denniljition  is  done  with  acisBora,  beginning  at  tlic 
outlet  and  near  the  rectal  surface,  and  conlJnuing  from  below 
upward,  so  as  to  avoid  the  flow  of  blood  over  tlic  surface  yet 
to  be  freshened.     Since  the  sides  of  the  tear,  attvT  retmo-  I 
tioii,  arc  not  sufficiently  broad  to  give  a  gooHl  surface  for  I 
union,  a  portion  of  the  adjoining  vaginal  mucous  membrane  I 
must  be  removed,  and  the  angle  must  also  be  extended  on 
the  vaginal  surface  for  half  an  inch  or  more  beyond  the 
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I't^ctal  edge.  Then,  beginning  at  the  angle,  several  trans- 
verse, interrupted  silver  sutures  are  passed  from  the  vaginal 
edge  on  one  side,  under  the  denuded  surface,  across  the  gap, 
and  under  the  opposite  denuded  anrfece  to  the  opposite 
vagina]  edge,  and  two  or  three  additional  sutures  arc  paMol 
by  the  old  method,  that  is,  beginning  In  tlie  skin  near  ihc 
lower  edge  of  the  anus,  continuing  up  tlirougli  the  tissues 
alongside  the  rent,  through  the  septum,  and  down  on  the 
other  side,  so  as  completely  to  include  the  rent.  Fig.  308 
shows  theee  different  suture*.  The  last  two  mentioned  i 
the  2d  and  4th  in  the  figure,  counting  from  below  upwi 


VEHICO-VAHINAI.  FISTULA. 

The  patient  is  prepareil  for  the  operatioi 
directed  to  the   improvement  uf  her  geueml  condll 
regularly  syringing  the  vagina  with  wiirm  water,  and 
dividing  any  cicatricial  banda  that  may  have  formt-d  in  it.  " 

Position. — Dr.  Thomas  recommenda  the  position  knowB'S 
as  Sims's.  The  patient  is  iilueed  upon  the  left  side,  with 
the  thighs  flexed,  the  right  rather  more  so  than  the  left,  the 
left  arm  is  drawn  behind  her  back,  and  her  chest  brought 
flat  down  upon  the  table.  Others  prefer  the  knee-elbow 
position,  and  Simon  placed  the  patient  flat  upon  her  back, 
raised  the  hips,  and  flexed  the  thighs  as  far  as  possible  upon 
the  abdomen. 

If  the  first  position  is  employed,  an  assistant  stands  be- 
hind the  patient,  draws  the  posterior  wall  of  the  vagina  back 


.  V*il»l  norfMr.    b.  Victiul  in 


by  means  of  a  broad  Sims's  speculum  held  in  his  right  fa 
while  with  his  left  bo  raises  the  right  side  of  the  nates. 

The  surgeon  then  pinches  up,  with  toothed  forceps  0 
tenaculum,  the  vaginal  edge  of  the  fistula  at  the  point  i~ 
difficult  of  access,  and  cuts  off  a  piece  including  in  fare 
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all  between  the  vesical  edge  of  thi'  fistula  and  a  point  in  the 
vagina  at  least  one-tliird  of  an  inch  from  (ho  v:iginal  edge 
of  the  fistula.     The  cutting  may  be  done  with  curved  ccJasois 


or  a  Darrow-bladed  knife.  Successive  portions  of  the  edge 
are  raised  und  removed  in  like  manner,  until  the  denudation 
is  complete,  the  resulting  r&w  surface  being  funnel-shapeii, 
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witli  its  narrowest  part  at  the  edge  of  the  vesical  mucona 
niembraDe,  the  niembruiie  itaelf  not  being  included  in  it 
(Fig.  309),  Or  the  point  of  the  knife  may  be  entered  into 
the  mucous  membrane  of  the  vugina  one-third  of  an  iuch 


from  the  edge  of  tho  fistula,  brought  out  at  the  veeical 
border,  anil  then  earried  right  and  left  around  the  opcDiiig 
'0  cut  off  a  foiiiplete  ring  of  tissue, 
he  anterior   wall  *  of  the  vagina    is  freely 
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Simon  brings  thp  fistula  into  plain  view  by  paseing  a  stonfel 
ligature  tlirough  the  cervix  of  llie  uterus,  and  drawing  it  I 
down  toward  the  vulva  (Fig.  310).  He  also  pares  the  edges  1 
of  the  fistula  very  freely,  and  does  not  hesitate  to  include  1 
the  mucous  membrane  of  the  bladder  in  the  incision. 

As  soon  as  the  hemorrtiage  has  ceased,  the  suturi'S  may   ' 
be  passed.     The  needle,  three- (juartera  of  an   inch  long, 
round,  slightly  curved,  and  armed  with  a  fine  double  silk 
suture,  is  fixed  in  a  needle  holder  (Fig.  -111),  nnd  entered 
at  the  angle  of  the  wound  which  is  most  diflicult  of  access, 


half  an  inch  from  the  edge  of  the  raw  surface,  and  its  point  | 
brought  nut  at  the  edge  of  the  vesical  mucous  niembrune,  but  I 
not  including  it  (Fig.  312),  and  there  fixo^l  with  a  blunt 
hook  (Fig,  316),  until  it  can  be  seized  and  drawn  through 
with  the  needle  forceps.  It  is  then  entered  at  the  corre- 
sponding point  on  the  opposite  side,  and  brought  out  on  the 
vaginal  surface  half  an  inch  from  the  etlgc  of  the  opening 
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When  th(>  HLt'ilIe  is  eeiispd  with  forceps  and  pulled  through^ 
eounter-presHitre  muat  be  made  upon  tlio  tissues,  utd  tliis  is 
beet  done  by  meiins  of  the  split  rod  or  fork,  represented  in 
Fig.  315,  itM  prongs  passing  on  either  side  of  the  needle. 

After  nil  iho  ligatures  have  been  passed,  a  silver  wire, 
about  twelve  inchea  long.  Is  fiisteneil  to  the  loop  of  the  first 
ligature  (Fig-  -^17.  t.'),  and  drawn  througli  with  the  help  of 
the  fork.  The  silk  is  cut  off,  the  ends  of  the  wire  drawn  aside 
out  of  the  way,  and  the  others  passed  in  the  same  manner. 

Simon  used  fine  HJlk  sutures  (two  rows  when  the  fistula 
was  large),  tied  in  the  ordinary  manner,  and  often  passing 
through  the  vesical  mucous  membmne  (Fig.  31H). 

The  ends  of  the  silver  sutures  being  drawn  together,  and 
the  edges  of  the  wound  care5illy  approximated,  each  thread  ' 
is  sliglitly  twisted  so  as  to  keep  the  paj-t»  in  apposition,  and 
then  the  ends  of  the  first  are  seized  with  forceps  and  twisted 
with  the  help  of  the  shield  (Fig.  314),  as  shown  in  Fig.  317: 
cnre  being  taken  not  to  twist  so  tightly  aa  to  strangulate  the 
tissues  engaged  in  the  loop.  The  other  sutures  arc  theo 
twisted  in  the  same  manner,  and  the  ends  of  each  cut  off 
about  half  an  inch  from  the  surface  (Fig.  319). 


The  bladder  is  then  syringed  to  remove  any  blood  that 
may  have  collected  in  it,  and  a  Sitna'a  catheter  (Fig.  820)  i 
passed  iuto  it  and  left  there. 


F  be  removed  during  llie  second  week. 
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Creation  of  a  Veaico-  Vofjinal  Fi»tul/t. — TIiU  oper 
is  sometimes  requii-ed  in  the  treatment  of  chronic  cyetiCJi 
Dr.  Emmet'  peribrius  it  as  follows:  Amestheeia;  Sims's 
position.     A  Sinia's  spcciilitin  is  introduced  into  the  vagina. 


and  a  director,  abruptly  curved  an  incli  and  a  liiilf  f 
pxtremity,   inti-oduccd   tbrougli    tlie   urethra.     While   tlip 
director  jb  held  bj  an  assistant  with  its  point  firmly  pressing 
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in  the  median  line  agutnm  the  base  of  the  bladder  a  little  . 
behind  the  neck,  tlie  surgeon  seizes  the  jirojecting  tissue  on  J 
the  vaginal  surface  with  a  tenaculum,  and  exposes  the  beak  J 
of  the  director  by  cutting  upon  it  with  a  pair  of  scissors,  f 
One  of  the  blades  of  the  scisson  is  then  passed  through  th»  I 
opening  and  a  cut  made  backward  in  the  median  line. 

If  tlie  opening  tends  to  close  spontaneously  too  aooi.,  _ 
hallow  glaas  stud  made  of  half-inch  tubing  should  be  but-  I 
toned  into  it.     The  vesical  rim  of  this  stml  need  not  be  more  | 
than  a  slight  flare,  the  vaginal  rim  shotdd  be  larger. 


OHUTKftAirOS  OFTllK  VAdlNA:    KOl.POKLBIBIS. 

(Fig.  321.)  When  a  vesi co-vaginal  fistula  cannot  be 
closed  by  the  means  above  deccribed,  the  escape  of  urine  may 
be  prevented  by  closing  the  vagina.  Vidal  dc  Caasis  first 
performed  this  in  1833  by  effecting  union  between  tlie  labi» 
majors,  but  it  hue  been  found  tbat  complete  closure  cannot 
be  thus  obtained,  a  small  opening  remaining  at  the  lower 
angle.  Simon's  method  of  uniting  the  anterior  and  poste- 
rior walls  of  the  vagina  insteaxl  of  the  labia  is  much  more 
trustworthy.     It  was  first  performed  in  1855. 

A  strip  of  mucous  membrane  encircling  the  vagina  just 
below  the  (istuta  is  removed,  the  opposing  raw  surfaces 
brought  together  by  sutures,  and  the  bladder  kept  empty  by 
a  callieter  until  union  baa  taken  place. 


BLTTRORAPHV,  OR  NAHItOWIN'!  OF  TIIK  VAUINA, 

This  is  an  operation  intended  to  prevent  prolapse  of  tlie  I 
ulenie.  The  method,  inti-oduced  by  Sims,  of  removing  ii 
longitudinal  strip  of  mucous  membrane  from  each  side  of 
the  vagina,  and  bringing  the  raw  surfaces  together,  has 
proved  not  only  inefiicient,  but  often  actually  harmful  by 
supplying  a  pouch  in  which  the  cervix  became  engaged, 
thus  causing  extreme  retroversion.  Dr.  Emmet  avoided 
this  detect  by  closing  the  poach  at  its  upper  end,  but  the 
mechanical  difficulties  in  the  way  of  performing  tlie  opera- 
tion are  so  great  timt  he  has  substituted  for  it  another  in 
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which  he  catches  up  on  a  tenaculuTn  three  folds  of  the  vagina] 
mucous  membrane,  one  on  each  side,  and  tlic  third  in  front 
of  the  cervix  (Fig.  322).  denudes  them  over  a  space  half  on 
inch  square,  and  draws  tliem  together  wilb  a  suture,  Thr 
three  folds  rndiating  from  these  points  are  then  pared,  and 
united  stitch  by  stitch  along  the  anterior  wall  of  the  vngin.i. 
Dr.  Thomas  suggests'  a  method  which,  he  thinks,  pro- 
mises well.     It  may  be  performed  upon  either  vaginal  wall. 


or  on  both  in  two  successive  opcrationii.  While  doing  i 
the  uterus  may  bo  left  in  complete  prolapse,  or  it  mBj  1 
previously  returned  to  the  pelvis. 

Suppose  un  operation  oa  the  anterior  wall,  the  nte 
prolapsed.     Dorsal  decubitus.     The   mucous  membnuia  J 

I   Di9fiii*p«  of  W.jmcn,  4tli  edition,  p.  8W. 


I 
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the  vnsiiiu  linlf  an  inch  fKiiu  one  side  of  ttie  cervix  is  pinched 
up,  and  a  smiill  bole  iiiaiie  in  it  througb  which  a  grooved  direo 
tur  J8  [lassed  directly  across  the  anterior  face  of  the  uterus, 
betweeu  h  and  the  vagina,  to  the  corresponding  point  on  th& 
other  side  of  the  cervis.     Upon  this  director  the  vagina  is  , 
cut    transversely.     The  director    is    again    entered    ot    the   i 
centre  of  the  transverse  incision,  workeil  up  through  the  ( 
loose  areolar  tissue  between  the  bladder  and  vagina  nearly  ' 
to  tile  meatus,   and    then  withdrawn.      A  steel    instniuient  I 
(Fig.  3-23),  a&  large  a»  a  No.  U  sound,  with   blades  three 


inches  long,  is  passed  along  the  channel  made  by  the  direc- 
tor an<l  opened  forcibly  ao  us  to  tear  the  subcutaneouB  tissue 
and  separate  the  bladder  (roui  the  vagina  over  a  triangular 
space,  the  apex  of  which  is  near  the  meatus  and  the  baso 
at  the  cervix. 

The  ends  of  Uie  transverse  incision  are  then  brought 
together  by  a  suture,  the  result  being  that  the  loosened 
triangular  portion  of  mucous  membrane  hangs  down  and 
forms  a  longitudinal  fold  :  tliis  fold  is  engaged  between  the 
blades  of  a  toothed  clomp  three  inches  long  and  half  an  inch 
wide  (Fig.  3:24)  placed  with   its  hinge  at  the  cervix  and  1 


tightened  by  means  of  the  screw.     Then  the  portion  of  the  \ 
vaginal  mucous  membrane  hanging  out  of  the  clamp  is  cut 
off,  the  edges  of  the  wound  brought  together  with  interrupted 
silver  sutures,  and  the  uterus  rotunied  with  the  claoip  still  . 
in  place.     The  vuginn  is  then  firmly  plugged  with  cotton, 
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wet  with  a  solution  uf  alum  and  carbolic  acid,  to  pr< 
hemorrhage;  this  plug  should  be  removed  at  the  a 
tweuty-four  hours,  the  clamp  after  forly-eight  liours, 
the  sutures  in  eight  or  nine  days. 

For  the  operation  upon  the  posterior  wall  of  the  vagtnn, 
or  when  the  uterus  is  in  plaee,  the  transverse  incision 
cervix  should  not  be  maile.  tlie  dilating  forceps  being 
in  the  opposite  direction. 


at  tbI*"B 


Dr.  Thomas  Addis  Emmet'  waa  the  fii'st  to  jHiint  out 
aft«r  laceration  of  the  cervix  the  lips  rolled  out,  their 
cous  membrane  became  enwied  liy  contact  with  the  floor  of 
the  pelvis,  and  that  the  proper  method  of  ti-ealment  was  lo 
freshen  the  torn  surfaces  and  bring  them  together  witii 
sutures,  80  as  to  restore  to  the  cervix  its  oomial  size  and 


form.  In  cases  which  have  long  rcmaineil  unrw-ognized  or 
untreated,  the  lips  become  ceutrnlly  enlarged  by  the  inflam- 
matory process,  bo  lliat  they  cannot  bo  properly  brought 
together  until  after  the  removal  of  a  thick  piece  on  each 
side  of  the  inside  of  each   lip  (Figs.  325  and  32t»).     In 

»  Americon  Jourtml  of  ObHelrics,  Noy.  1874. 
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like  manner,  when  the  eversioii  is  incri'uscil  and  the  coapta- 
tion of  the  lips  prevented  by  cystic  degeiionition  of  the 
mucous  follicles  lining  llic  cervicnl  ran«l,  and  bj  vascular 
engorgement  due  to  tlie  indaaiinution  and  to  a  constriction 
by  the  everted  e<ige  of  the  cervix,  aiinilar  to  that  observed 
in  paraphimosis,  free  punctures  must  be  moAe  with  the 
point  of  a  knift  to  let  out  the  blood  and  the  contents  of  the 
cysts.  It  is  well  to  do  this  several  days  or  weeks  before  the 
operation,  apply  tincture  of  iodine  to  the  cervix,  and  bring 
the  li[is  together  temporarily  by  putting  a  plug  of  cotton 
into  the  posterior  cul-de-sac  and  leaving  it  there  for  stwci-al 
hours  at  a  time.  The  puncturing  and  application  of  iodine 
must  be  frequently  repeated  until  the  cysts  shall  have 
all  disappeared  and  the  erosions  become  nearly  or  entirely 
healed. 

The  patient  is  placed  on  her  left  side,  a  Sims's  speculum 
introduced,  and  a  loop  of  wire  placed  around  the  cervix 
above  the  vaginal  reflection  and  tightened  by  drawing  its 
ends  down  through  a  canuta  so  as  to  prevent  bleeding ;  or 
an  injection  of  hot  water  just  before  the  operation  will  answer 
the  same  purpose.  The  lips  are  then  separated  and  the 
liiceratwl  surfaces  thoroughly  freshened  with  curved  or  angu- 
lar scissors  or  a  knife,  leaving  a  broad  undenuded  strip  in 
the  centre  to  fonn  the  lining  of  the  restored  canal.  This 
strip  sliouhl  be  shaped  somewhat  like  an  hourglass  in  order 
to  allow  for  the  shrinking  of  the  cervix  which  follows  the 
o|)enititin  (Fig.  326).  The  freshening  should  be  done  from 
below  upward.  ».>  that  tlie  blood  may  not  interfere,  and  must 
be  carried  deeply  enough  to  remove  all  liifieased  glands  and 
follicles. 

A  teiiftculuin  is  then  engaged  in  each  lip,  and  the  two 
drawn  together;  if  proper  cotiptation  is  prevented  by  the 
central  enlargement  of  the  cervix  above  mentioned,  simple 
freshening  of  the  surface  is  not  sufficient,  but  a  greater 
thickness  of  tisc^ue  must  be  removed.  The  freshening  at 
the  angles  of  the  fissure  should  he  superficial,  so  as  not  to 
involve  the  circular  artery  which  often  lies  just  at  that  point. 

The  sutures  should  be  of  silver  wire,  imd  passcfl  with  a 
short,  round  needle  if  the  tissues  are  soft,  or  with  a  lance- 
shuped  one  if  they  are  dense  and  indurated.  From  three 
to  five  will  be  needed  on  each  side  if  the  laceration  is  i 
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teuHivc  aai  double.  Tbe  first  one  on  eacb  side  should  lie 
entered  Just  beyond  tlie  ungle  of  the  fissure  so  as  to  include 
tlie  branches  of  the  circular  artery  if  necessary.  The  neeiile 
is  entered  on  the  outside  of  the  lip  and  brought  out  at  the 
edge  of  tlie  undeniided  strip  which  is  to  form  the  c-uiaI.  and 
then  passed  in  the  opposite  direction  (from  within  outward) 
at  corresponding  points  through  the  other  lip.  Caro  must 
be  taken  to  obtain  accurate  approximation  along  the  vaginal 
edge,  but  the  inner  edges  of  the  denudeil  surfaces  do  aot 
require  atlcntiim. 


PuSTEUloa  SECrloS  OF  THE  CERVIX, 


not         ] 


This  operation  may  be  rendered  necesBary  by  irrt-ducible 
flexion  of  the  uterus.     The  patient  beiiig  pluow  in  poeitioa 
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unil  &  Sima's  speculum  introduced,  the  cervix  is  fixed  bv  a 
tODaculum  niid  its  posterior  lip  divided  with  scJBSore  as  high 
&s  to  the  vaginal  junction.  The  blade  of  a,  Sima'a  knife 
(Fig.  327)  its  then  introduced  through  the  o8  internmn,  and 
the  tissues  cut  so  as  to  lay  open  tuo  posterior  wall  of  the 
cervix  (Fig.  328).  The  blade  is  then  turned-  toward  the 
anterior  wall,  and  the  little  shoulder  which,  as  Dr.  Emmet 
has  pointed  out,  uaually  exists  there  nt  the  point  of  flexion 
is  cut  through.  Instead  of  making  this  second  incision  Pr. 
Wylie  practises  and  recommends  divulsion  with  a  strong 
steel  dilator. 

A  roU  of  cotton  saturated  with  a  solution  of  persulphate 
of  iron,  one  part  to  two  of  water,  is  placed  so  as  to  occupy 
the  whole  cervix,  and  retained  by  a  plug  of  wet  cotton  in 
the  vagina. 


AMPUTATION  OF  THE  CERVIX  1;TERL 


The  cervix  may  be  removed  with  the  bistoury  or 
tlie  ^craseur,  or  the  galvanociiutery. 

Bittoury  ur  Sei»»or». — The  patient  is  placed  in  Sims's 
position,  the  speculum  introduced,  the  cen'ix  slit  trans- 
versely, and  each  lip  sei^  in  turn  with  forceps,  and  cut  off 
as  near  the  vaginal  junction  as  is  considered  proper.  The 
mucous  membrane  of  the  interior  is  then  drawn  down  and 
made  fast  with  silver  sutures  to  ttie  outer  edge  of  the  cervix 
BO  as  to  cover  in  the  raw  surface.  The  hemorrhage  is  often 
very  severe. 

Ecra»eur. — Dr.  Thomas  advises  that  if  the  uterus  is 
prolapsed,  or  if  the  cervix  can  be  protruded  by  moderate 
traction,  the  patient  should  be  placed  on  her  back,  other- 
wise in  Sims's  position.  No  difficulty  will  bo  experienced 
in  passing  the  chain  of  the  i-craseur,  but  great  care  must  be 
taken  that  it  does  not  drag  upon  the  neck  without  cutting, 
since  it  sometimes  draws  in  the  peritoneum  or  bladder. 

Qaivano-cautery. — Dorsal  decubitus,  or  Hims's  position. 
The  wire  is  pawted  around  the  neck  and  tightened  until  it 


476      OPERATIONS  ON  aKNITO- U  BIN  A  B  Y  OBQAKBj 

ia  80  firmly  fixed  that  it  will  not  slip.  Tbe  current  of  cIm- 
tridty  is  trion  poMsed  through  it,  and  the  wire  lightened  by 
!i  screw  aa  it  burus  its  way  through.  Dr.  Thomas  consida 
this  methofi  greatly  Buperior  to  the  others. 


OVARIOTOMY. 

.TIjc  steps  of  tlie  operation  are : 

Incision  into  tlie  peritoneal  cavity. 

Search  for  adhesions. 

Tapping  of  the  cyst  and  rupture  of  adhesions. 

Removal  of  the  sac,  and  trtmtment  of  the  pediclflS 

Cleansing  of  the  peritoneum. 

Closure  of  the  external  wound. 
Four  or  five  assistants  are  needed:  one  to  atand  op^ 
site  the  operator,  mako  pressure  un  the  abdominal  wall,  and 
aid  in  manipulating  the  tumor ;  a  second  to  administer  the 
a,nse»thetic ;  a  third,  fourth,  and  fifth  to  tie  ligatures,  hnnd 
instruments,  clean  sponges,  and  make  pressure  on  the  abdo- 
men if  necessary. 

The  patient  should  be  prepare*!  for  the  operation  by 
taking  a  gentle  laxative  every  .'jecond  day  during  the  jire- 
eeding  week  and  enough  opium  the  night  before  to  insure  a 
good  night's  rest.  The  temperature  of  the  room  should  be 
between  75^  and  80°  Fahrenheit,  and  the  patient  should  be 
dressed  Id  fiannel  drawers,  ^'rapper,  and  stockiogB.  Dorsal 
decubitus,  with  the  legs  hanging  down  over  the  end  of  the 
table  and  the  feet  resting  on  chairs. 

Im-iiion. — The  incision  should  begin  in  the  median  line 
about  six  inches  above  the  symphysis  pubis  and  extend 
about  five  inches  downward.  The  tissues  are  divided  layer 
by  layer,  and  tlie  bleeding  arrested  aa  it  occurs.  When  the 
linea  alba  is  reached  it  must  be  pinche<I  up,  opened,  and 
divided  upon  a  director,  and  then  the  underlying  peritoneum 
opened  in  the  same  manner.  It  is  not  always  easy  to  recog- 
nize the  peritoneum  or  tbe  cyst ;  each  has  been  mistaken 
for  tbe  other,  and  as  the  disadvantages  of  opening  the  cyst 
prematurely  are  far  less  serious  than  those  of  separating  the 
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peritoneul  from  the  alidomiiml  wall.  Prof.  Peaelee'  lays 
down  the  rule  that  whenever  there  is  any  douht  about  it  the 
surgeon  must  act  as  if  the  peritoneum  had  not  been  opened. 
Me  also  advises  that  the  incisioti  into  the  peritoneum  should 
not  at  fiist  be  more  than  an  inch  and  a  half  long,  since  that 
is  sufficient  to  disclose  broad  lateral  or  anterior  adhesions  if  , 
they  exist,  and,  generally,  to  complete  the  diagnosis  if  it  faaa 
been  doubtful;  in  short,  the  incision  should  be  considered 
an  exploratory  one,  until  it  has  «nable<l  the  surgeon  to  decide 
whether  or  not  to  complete  the  operation. 

Seareh  for  Adhfstoni. — This  is  made  with  a  steel  urethral 
sound  previously  dipped  in  hot  water,  which  is  introduced 
through  the  incision  and  swept  around  the  cyst.  It  should 
not  bo  used  to  break  the  adhesions,  but  only  to  determine 
their  position,  number,  an<i  size,  and  to  complete  or  verify 
the  diagnosis,  for  this  is  the  point  at  which  the  operation 
must  be  abandoned,  if  at  all. 

Tappinff  the  Cy»t   and  Rupture  of  the  Adhesiont. — 
Prof.  Peaalee  preferred  "  the  simple  trocar  of  various  sizes  ] 
(three  to  five  lints  in  diameter)  and  five  inches  long;"  Dr. 
Thomas"  usm   Spencer  Wells's   large  trocar  (Fig.  329)  if  j 


"  it  is  absolutely  certain  that  the  tuuior  is  an  ovarian  cyst, 
and  that  the  prospects  are  decidwlly  in  favor  of  its  suscep- 
tibility of  removal."     Wliatevur  kind  of  trocar  is  used,  a  ' 
rubber  tube  should  be  attached  to  it  to  carry  the  liquid  to  ] 
the  receiving  vessel.     The  trocar  should  be  introduced  at  I 
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ihe  Upper  angk'  of  the  incision,  and  the  assistant  should 
make  pressure  ajmn  the  abdominal  wall  iis  the  liquid  runs 
off,  and  should  fill  the  incision  with  sponges  to  catch  an^ 
that  may  escape  alongside  the  trocar. 

If  there  arc  other  cysts,  tlicy  may  he  evacuated  thronjfh 
the  original  puncture  by  reinserting  the  trocar  into  the 
canuJa  and  pushing  it  on  into  them  ;  If  any  difficulty  is  ex- 
perienced in  doing  this,  Spencer  Wells  adviaes  that  &  free 
incision  be  made  in  the  first  cyst,  and  the  hand  passed 
through  it  to  grasp  ajid  steady  the  others  while  they  arc 
punctured. 

If  adhesions  exist  some  may  be  broken  before  the  evacu- 
ation of  the  contenta  of  tlie  cyst  and  some  afterward;  if 
the  tumor  is  a  monocyst  and  the  adhesions  slight,  the  steel 
sound  may  be  used  to  break  tliem,  but  if  they  are  extensive 
and  vascular  other  measures  are  required,  such  as  tearing 
witii  the  hand  or  dividing  with  scissors,  the  ecrasenr,  or  the 
cautery. 

The  hand,  as  ulao  any  iuatrumciit,  must  be  dipped  in  hot 
water  (98°  Fahr.)  before  it  is  passed  into  the  cavity  of  the 
abdomen.  Prof.  Peaslee  says  the  fingers  of  the  surgeon 
are  the  most  trustworthy  inr^truments  for  detaching  parietal 
or  omental  adhesions,  and  all  others  of  a  certain  length ;  the 
main  precaution  is  to  detach  them  from  the  surface  of  " 
cyst  and  not  from  the  peritoneum.  Adhesions  between 
cyst  and  the  intestines  or  pelvic  organs,  on  the  other 
are  best  divided  by  scissors.  The  actual  or  galvauo-cautery 
is  used  by  some  in  onler  to  avoid  hemorrhage.  Dr.  Peaslee 
objects  to  the  actual  cautery  because  particles  of  the  oxide 
of  iron  are  left  behind,  which,  as  foreign  bodies,  are  open  to 
the  only  objection  urged  against  silk  ligatures. 

If  the  cyst  is  intimately  adherent  to  any  organ,  it  should 
not  be  detached,  but  the  adherent  portion  of  the  cyst  wall 
should  be  cut  away  from  the  rest  and  left  altached  to  '"" 
viscus,  or,  as  Dr.  Peaslee  suggests,  the  |ieritoneal  lii 
should  be  divided  all  around  the  adhesion  and  the  fibi 
layer  peeled  off.  If  the  first  plan  is  adopted,  it  is  proper 
disacet  off  the  free,  or  secreting,  surface  of  tlie  adherent 
jiortion.  If  bleeding  follows  the  division  of  an  adhesion, 
an  antiseptic  silk  or  catgut  ligature  must  be  applied.  If  the 
Weeding  comes  fi^m  a  surface  denuded  of  lis  pcritoDi 
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and  iR  not  arrested  by  ox])osurc  to  the  air,  pressure,  or  liga- 
tion, the  position  of  tlie  vessel  which  supplies  it  may  be 
aitcertained  by  making  firessuro  at  different  points  aronnd 
the  m&rgin  of  the  surfnce,  and  a  fine  ligature  passed  under 
it  with  a  needle.  In  oneciue  Dr.  Peaalcd  pinched  up  a  fold 
of  the  abdominal  wall,  including  the  bleeding  surface,  and 
passed  sutures  through  it  on  the  oulside,  thus  stopping  the 
iiemorrliage  by  the  pressure  of  the  two  sides  against  each 
other.  The  sutm-es  were  removed  at  the  end  of  the  third  day. 
Omental  adhesions  must  he  divided  between  two  ligatures. 

Removal  of  the  Sac  and  Treatment  of  the  Pedich. — If 
the  sac  cannot  be  readily  withdrawn  after  the  adhesions 
have  separated,  no  force  must  bo  used,  but  a  search  made 


SpsDccr  Wotla'i 


for  the  cause,  enlarging  the  abdominal  incision  upward  ii 
necessary.  During  these  manipulations  and  the  examina- 
tion of  the  pedicle.  Dr.  Peasle*  prevents  leakage  from  the 
Bftc  by  not  withdrawing  the  canula,  but,  instead,  reinserting 
the  trocur  into  it  and  forcing  it  again  through  the  cyst  waU 
from  within  outward,  a  few  inches  from  the  original  punc- 
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ture.  The  trocar  is  tben  withdrawn  and  the  canitla  tied  in 
by  throwing  a  strong  liguture  lu-ound  the  cyst  below  its  two 
ends.  The  canidu  thus  forms  a  sort  of  handle,  and  no  li<(uid 
can  escape.  Dr.  Thomas  prefers  to  place  a  ligiituro  or  a 
temporary  clump  around  the  sac  at  some  distance  from  Ihe 
pedide  and  then  cut  the  sac  away. 

The  pedicle  may  be  brought  out  at  the  lower  angle  of  the 
incision  and  secured  with  a  clamp  or  ligature,  or  it  niav  be 
tronsfised  with  a  double  ligature  and  relumed,  the  emls  of 
the  ligature  having  been  cut  short.  Many  other  methods 
have  been  employed,  such  as  ligation  or  torsion  of  the  dif- 
ferent vessela,  acupressure,  actual  cautery,  and  the  ecraseur. 
for  a  full  description  of  which  the  reader  is  referred  to  special 
works  on  the  snbjcct.  Fra-cticully,  the  numerous  methods 
are  narrowed  down  to  the  ligature  or  clamp  for  long  poli- 
cies, the  ligature  for  short  ones,  and  enucleation  when  there 
is  no  pedicle. 

Ligatures  should  be  of  silk,  and  in  applying  them  | 
pedicle  should  be  separated  into  two  or  even  three  i 
according  to  its  breadth,  two  if  the  breadth  is  four  incht 
three  if  it  is  six  inches.     It  is  well  to  have  the  loops  include 
each  other,  as  shown  in  Fig.  331,     They  are  most  readily 


applied  by  transfixing  the  peihulo  with  a  mounteil  i 
having  its  eye  at  the  point,  and  armed  with  a  fine  silk 
thread,  in  the  loop  of  which  the  end  of  the  ligature  i 
gaged  (Fig.  332)   and  drawn   back   through    the   pedicle. 
Accordmg  to  Dr.  Peaslee  the  needle  should  he  passed  i™ 
least  three-rjuarters  of  an  inch  from  the  cyst,  keeping  ■' 
about  the  same  distance  frona  the  uterus,  and  above  alt  arc 
ing  the  plexus  pampinifonnis.     There  must  be  no  trsctioi 
upon  the  pedicle  at  the  time  the  ligatures  are  tied,  otlier- 
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H  wiae  it  may  slip  through  them.  Tie  the  ligature  very  tightly, 
f  cat  the  peilide  three-quarters  of  an  inch  from  it,  leave  the 
ends  of  the  ligatures  long  until  ready  to  close  the  incision, 
then  uut  tliem  short  and  let  the  pedicle  fall  back  to  its 
natural  position,  or  bring  the  stump  into  the  lower  angle  of 
the  wound  and  fix  it  there  by  transfixion  with  two  long 
stout  pina.  In  holding  up  the  pedicle  for  examination,  or 
while  cleaning  the  cavity,  do  not  make  traction  upon  the 
Ugaturee ;  hold  up  the  pedicle  with  ii  teiuculum  inserted  in 
the  stump,  on  the  dittal  side  of  the  ligature,  of  course. 

Enucleation  is  required  when  there  is  no  [wdicle,  espe- 
cially in  cases  of  solid  or  semi-sulid  tuuiors  Dr.  Thomas' 
describes  it  as  follows;  The  operator,  cutting  through  the 
sac,  passes  his  baud  and  arm  in  and  discovers  the  lowest 
portion  of  the  sac.  Then  near  the  base  of  the  sac  he  picks 
up  the  peritoneal  covering,  cuts  through  it,  passes  in  his 
finger,  and  removes  the  tumor  by  enucleation.  The  sac 
which  is  left  should  then  be  opened,  thoroughly  cleansed, 
touched  all  over  its  oozing  surface  with  persulphate  of  iron, 
and,  if  large,  tied  around  a  catheter,  which  will  act  as  a 
drainage  tube. 

CUanning  of  the  Peritoneum. — The  remaining  ovaiy 
must  next  be  examined,  and,  if  seriously  diseased,  removed. 
Cyats  not  larger  than  a  cherry  may  be  safely  punctured  and 
the  oviiry  left. 

It  is  a  matter  of  the  utmost  importance  that  all  liquid 
should  be  removed  from  the  peritoneal  cavity;  it  is  not 
probable  that  the  manipulations  required  to  effect  this  ma- 
terially increase  the  chance  of  the  occurrence  of  peritonitis, 
while  it  is  veir  certain  that  if  any  liquid  is  left  it  is  likely 
to  undergo  decomposition  and  give  rise  to  septicaemia. 
Carefiilty  purified  sponges  of  small  sixe  and  firm  testure 
should  be  used,  and  it  is  well  to  use  not  more  than  two  or 
three  such,  and  in  any  case  to  count  befui-ehand  the  number 
used,  so  as  to  guard  against  leaving  any  within  the  peri- 
toneal cavity. 


doting  the  External   Wound. 
I  temal  incision  Dr.  Sims  i 


-Before  cla'iing  the  ei- 
drainage  tube  through  the 


..f  Women.  187*,  p- TM. 
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posterior  cul-de-sac  into  the  vagina;  Dr.  Penelee  was  the 
firat  to  employ  this  method,  in  1855,  but  he  afterward  dii>- 
carded  it  entirely,  as  not  only  ineffectual  but  dangerous. 
Ke  used  iuatead,  whenever  he  had  rea.son  to  iinlicipate  a 
speedy  accumulation  of  liquid,  a  silver  tube  one-quarter  of 
an  inch  in  diameter  and  about  five  inches  long,  introduc«d 
through  the  lower  angle  of  the  incision  into  tlie  posterior 
cul-de-sac.  A  long  atrip  of  linen  was  jmcked  inside  the  tube, 
projecting  about  an  inch  beyond  the  lower  end  to  protect 
the  abdominal  organs  from  contact  with  the  i-dge.  Dr. 
Thomas  u^es  a  glass  tnhe  half  an  inch  in  diameter  and 
eight  mche'i  l"iig<  applied  in  the  same  manner  as  Dr.  Peas- 
lee's.  If  septicemia  occurs  he  insert*  a  gum-elastic  catheter 
through  the  tube,  withdraws  the  latter  an  inch  and  inJetU  a. 
stream  of  warm  water  containing  a  drachm  of  chloride  of 
sodium  or  sixteen  grains  of  carbolic  acid  to  the  pint,  until 
the  return  current  runs  clear. 

The  external  wound  is  finally  closed  by  two  sets  of  me- 
tallic sutures,  the  deep  and  superficial.  The  former  may 
be  passed  by  means  of  the  needle  employed  by  Dr.  Peasiee 
lo  transfix  and  tie  the  pedicle  (Fig.  332),  or  by  threading 
each  end  of  the  wire  upon  a  needle  and  passing  it  from 
within  outward.  The  sutures  should  pass  through  the 
peritoneum  near  the  edge  of  the  incision  and  emerge  through 
the  skin  about  an  inch  from  the  edge,  and  should  then  be 
tied  over  ivory  rods  or  piecea  of  gum  catheter  (quilled 
suture).  By  including  the  recti  muscles  in  these  mitun 
the  patient  is  rendered  less  liable  to  hernia  in  the  line 
the  incision.  The  superficial  sutures  may  he  interrupted 
twisted,  and  should  include  only  the  skin  and  subcutaneoid 
cellular  tissue.  Some  surgeons  use  only  one  set  of  inter- 
rupted sutures,  including  the  skin  and  peritoDcum.  iiml 
placed  about  half  an  incli  apart:  others  close  the  peritonei 
opening  by  a  continuous  catgut  suture,  and  include 
silver  sutures  only  the  skin  and  muscular  layers. 

Finally,  two  or  three  strips  of  adhesive  plaster  five  incl 
wide  are  wrapped  entirely  around  the  abdomen,  and  an 
septic  dressing  applied. 


n  be 
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VAUIXAL  OVAItlDTUMY. 

(Tbomaa.)  TIio  rectum  must  hv  tiiorouglily  emptitil,  not  1 
merely  by  an  enema,  but  iilso  by  tbe  finwr  if  necessary,  Tbe 
patient  is  then  anesthetized  and  placed  in  Sims's  position. 
A  Sims's  speculum  is  introduced,  u  fold  of  the  vaginal  wall 
caught  up  on  a  tenaculum  in  the  {losterior  cul-de-sac  close 
to  ita  reflection  upon  the  cervix,  and  an  antei-o-posterior 
incision,  nearly  an  inch  long,  made  in  it  in  the  median  line  ' 
with  a  pair  of  scissora.  The  point  of  tbe  tenaculum  is  then 
diaengaged,  patiaed  into  tbe  incision,  und  reengaged  in  the 
areolar  tissue  between  the  vagina  and  peritoneum.  The 
surgeon  cuts  carefully  with  the  scissors  between  the  tenacu- 
lum and  uterus,  not  antero-posteriorly  but  in  a  direction 
parallel  to  tlic  posterior  face  of  the  uterujs,  changing  the 
position  of  the  tenaculum  as  the  depth  of  the  incision  in- 
creases, until  he  has  reached  and  opened  the  peritoneum, 

lie  introduces  his  finger  through  the  opening,  and  brings 
down  the  tumor  or  ovnry  of  wbicb  he  ia  in  search  ;  or  en- 
larges tbe  opening  transversely  by  tearing,  if  necessary, 
and  introduces  tbe  whole  band. 

Tbe  only  operative  risk  is  tbst  of  cutting  into  the  rectum; 
luid  this  may  be  avoided  by  remembering  that,  althougb  tbe 
peritoneum  forming  Douglas's  cul-d&«ac  usually  descends 
along  the  upper  portion  of  the  posterior  wall  of  the  vagina 
to  a  greater  or  less  distance  (more  than  an  inch,  according 
to  Tillaus :'  less  than  half  an  inch,  according  to  Sappey'j, 
it  sometimes  dot«  not  cover  it  at  all,  and,  therefore,  the  dis- 
section must  be  made,  not  directly  backward,  but  upward 
and  inclining  somewhat  backward  from  tbe  line  of  the  ute- 
rus. It  must  also  be  r<-membered  that  the  tbicknese  of  tho 
vagino-peritoncnl  septum  is  often  tiuite  considerable.  This 
operation  is  now  practically  abandoned  because  disease  of 
the  ovary  is  commonly  accompanied  by  iliseasc  of  the  Fallo- 
pian tab«s. 
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VAGINAL  HYfiTERECTOMy   (sCHHOEDER'). 

Having  dragged  the  utems  forcibly  downward  with  Mu- 
zeux's  forceps,  he  cuts  into  the  connective  tissue  in  front  of 
the  whole  width  of  the  anterior  liji  of  the  cervix,  and  sepa- 
rates the  bladder  from  the  cervix,  then  cuts  through  the 
posterior  vaginal  vault,  so  that  the  cervix  is  freed  on  all 
sides,  and  opens  Douglas's  apace.  Cutting  with  scissors, 
he  extends  the  opening  to  the  utero-rectal  ligaments,  and 
introduces  two  6ngers  into  the  cavity,  over  the  utems.  and 
into  the  utero-vesical  pouch,  and  on  them  divides  the  peri- 
toneum in  front.  By  combined  manipulation  the  uterus  is 
retroverted,  and  the  fundus  brought  through  the  poLSterior 
wound  to  the  vulva  by  traction  with  the  forceps.  The  liga- 
tion of  the  broad  ligaments  must  be  so  manageil  that  the 
ligatures  will  not  slip  when  the  uterus  is  cut  away ;  this  is 
quite  difficult  when  the  entire  removal  of  the  tubes  and 
ovaries  with  the  uterus  is  undertaken,  but  is  much  easier 
when  tlie  uterus  alone  is  removed.  Schroeder  usually  ties 
en  masse  on  each  side,  and  then  applies  two  additional  liga- 
tures close  to  the  first  one,  one  for  the  upper,  and  the  other 
for  the  lower  part  of  the  broad  ligament.  It  may  be  b 
to  divide  the  broad  ligaments  close  to  the  uterus,  &Dd  v 
mov«  the  ovaries  as  a  separate  step.  The  division  of  o 
broad  ligament  much  facilitates  ligation  of  the  other. 

A  winged  tlrainage  tube  is  placed  in  the  centre  of  the 
wound,  and  the  lateral  portions  are  brought  together  without 
any  attempt  to  secure  nice  coaptation  of  the  peritoneum. 


HYSTEROTOMY. 


eb«rt^ 
idi«H 

'^ 
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(Csesarean  Section.)  The  preparation  and  position  are 
the  same  as  for  ovariotomy.  The  incision  should  begin  in 
the  median  line  a  little  below  the  umbilicus,  and  end  about 
two  inches  above  the  symphysis  pubis.  The  tissues  are 
divided  layer  by  layer,  bleeding  arrested  as  it  occurs,  and 

a  laheo  troia  Emmel'i  Qjt^ 
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the  pt>ritotieuni  opened  ujxiii  a  director,  while  two  assistanta  I 
miikv  steady  pres^iure  uputi  the  abduinen  above  and  below  to  j 
keep  the  abdominal  uterine  walls  in  close  appoHition. 

Aii  it  Is  impoBsible  to  determine  the  position  of  the  pla- 
t^enta  beforehand,  the  incision  of  the  uterus  must  be  made  | 
in  the  median  line  between  the  tunduH  and  tervix,  not  in- 
volving  these   two  parts,  because   their   circular  fibres,  if  I 
divided,  would  retra<;i  and  cause  the  wound  to  gape.     As   ■ 
the  inner  surface  of  the  uterus  is  approached,  the  Bucwssivo 
cute  must  he  made  with  caution   lest  the  placenta  should  ] 
chance  W  lie  underneath  and  be  injured ;  if  it  is  met  with, 
the  surgeon    must  detach   it  carefiilly  on    one   side  before 
attempting  to  remove  the  child. 

If  the  membranee  are  intact,  the  escape  uf  the  ntuniotio 
liquid  must  be  guarded  agaiust  at  the  inonieut  of  their  pur-  I 
foration  by  making  the  opening  small,  and  the  liquid  must 
be  prevented  from  running  into  the  peritoneal  cavitjr.     The 
orifice  is  then  enlarged,  the  child  seized   by  the  feet  and  I 
extracted.     The  band  b  parsed  into  the  uterus,  the  plocciiia 
detached   and   withdrawn,   and   finally   a   probang   paiwod  i 
through  the  os  into  the  vagina  to  secure  an  outlet  in  that  j 
direction  for  the  discharges. 

After  the  uterus  has  contracted  down,  and  the  peritODCnl  I 
cavity  has  been  cleaned,  the  iDcision  in  the  uU^ruM  nmy  bo  | 
closed,  as  in  Spencer  Wells's  case,  by  a  ci^ntinuoun  suture,  4 
the  end  of  whicn  is  brought  out  into  tlx;  vagina,  or  it  uiny  J 
be  left  ununited.  The  abdominal  inrinion  must  hi:  cl<j«<4  j 
with  silver  sutures  as  after  ovariotomy. 


ilAaXKO-KLyTKOTOMV, 

The  operation,  which  n<iw,  thanks  to  I>r.  Thoniaj,  in  spin  I 
upon  trial,  with  a  fair  prMjiect  of  becoiuing  the  nihNtilat«  1 
not  only  for  Ctesarean  section  hiit  alw)  for  craniol/imy  in  J 
some  cases,  was  first  iwrformed  by  Kitgen  in  IHiJ'),'  In  1 
1806.  1822.  and  18^i>,  the  aaiuty  o])vration  was  iMfyinnvA  | 
independently  by  two  other  olwtetriciah",  and  atlemnt^I  by  « 
tliird,  Baudeloiquc,  who,  howerer,  abai.'iuiMjH  it  for  /'aawroMi  | 

'  Th'jmu  im  (fiulru-ei)tr»lan<;.  Am    Juurn.  nf  UtnlMrloi,  ItTlJ 


486      OPERATIONS  ON  QKN  ITO-l!  RI  N  A  RT  ORQANS.J 

BBction.  Nothing  more  was  then  heard  of  it,  except  in  c 
demnation  by  Velpeau,  until  early  In  18T0  when  Dr.  ThomM 
performed  itupon  a  womandyingof  pneumouiaiD  ibesevendl 
month  of  pregnancy.  Fortunately,  the  dJstinguishei]  gyufr 
cologist  was  fully  ])repared  for  the  emergency;  he  had  con*' 
ceived  the  plan  of  the  operation,  in  ignorance  of  its  hifitory,  . 
several  years  before,  and  had  rehearsed  it  upon  the  gnmd 
as  well  as  the  non-gravid  cadaver. 

Since    that   time  it  has   been    performed    twice    by  Dr. 
Skene,  of  Brooklyn,  and  once  by  Dr.  Tliomas,  with   mort  J 
gratifying  reaultu,  as  the  following  record  shows.  ■ 

Fir»t  Cote. — Dr.  Thomiia.  Perfbnned  in  the  interestal 
of  the  child,  the  mother  being  moribund  at  the  time  of  ope-  ■ 
ration.     Child  safely  and  easily  delivered. 

Second  Ciue. — Dr.  Skene.  In  the  interests  of  the  mother, 
craniotomy  having  been  previously  performed.  Mother  re- 
covered. 

Third  Ca»f. — Dr.  Skene.     Both  mother  and  cliild  livec 

Fourth  Case. — Dr.  Thomis.  Both  mother  and  c\aM% 
lived. 

Dr.  Thomas  describes  the  operation  as  follows:' 

1.  The  operator  should  be  provided  with  a  pocket  ca«e  of 
instruments,  a  blunt  book,  steel  sound,  cautery  irons,  ether, 
persulphate  of  iron,  and  Barnes's  dilators. 

2.  The   patient,   having   been   auEesthetizeil,   should 
placed  on  a  firm  table,  and  the  os  fully  dilated  by  Bamee'sl 
dilators.  ■ 

3.  An  incision  should  be  made  with  a  bistoury  tbrougliLl 
the  skin  of  the  abdomen   (prefenibly  on   the   right  6ide)i| 
parallel   to,  and  a  finger's   breadth  above,  Poupart's  Ug»- 1 
ment,  and  extending  from  the  spine  of  the  pubis  to  the  an- 
terior superior  spinous  process  of  tlie  ilium.     This  incision 
is  carried  down  through  the  different  layers  as  for  ligature 
of  the  common  iliac,  and  when  the  peritoneum  is  reacned  ifc.~ 
is  pressed  upward  and  inward,  and  the  fingers  passed  down] 
into  the  wound  to  the  vagina  at  its  junction  with  the  c«rvix  J 
A  large  steel  sound  is  then  passfd  into  the  vag;ina  ae  far  a 
the  cervix  by  an  assistant,  the  wall  of  the  vagina  preeseil  n, 
into  the  abdominal  wound,  the  beak  of  tlie  sound  cut  dowoj 
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Upon,  the  opening  enlarged  with  the  fingers,  amJ  ihc  sound 
withdrawn. 

4.  The  cervix  is  drawn  up  into  tlie  iliac  fossa  by  an 
assistant  with  a  blunt  hook,  the  fundus  of  the  uterus  de- 
pressed in  the  opposite  direction,  and  tho  operator  paitees 
his  right  hand  into  the  open  cervix  and  delivers  the  child, 
turning  it  if  the  head  presents,  extracting  it  if  the  breech 
presents. 

5.  The  iliac  fossa  should  be  cleaned  with  a  atream  of  tepid 
water  introduced  through  the  abdominal  wound  and  escaping 
tlirough  the  vagina,  ligatures  applied  to  bleeding  vessels,  or, 
if  that  is  impossible,  a  metallic  vaginal  speculum  introduced 
through  the  abdominal  wound,  and  the  actual  cautery  care- 
fully applied.  If  hemorrhage  should  continue  afler  tbc 
abdominal  wound  has  been  closed  by  suture,  the  uterus 
should  be  excited  to  firm  contraction,  and  a  sponge,  wet 
with  a  solution  of  persulphate  of  iron  introduced  through  the 
vagina,  and  placed  in  contact  with  the  bleeding  point,  or  the 
vagina  tamponed. 

6.  Should  no  hemorrhage  occur,  the  vagina  should  be 
sponged  out  every  twelve  hours  with  a  weak  solution  of 
carbolic  acid. 


A  small  incision  is  made  in  the  median  line  midway  be- 
tween the  umbilicus  and   pubex,  and  carried  down  to  the 
peritoneum.     All  blee<Iing  is  arrested,  and  then  the  peri- 
toneum carefully  opened  upon   a  direchtr.     The  index  and 
middle  fingers  are  passed  to  the  fundus  of  the  uterus,  and 
thence  along  the  back  of  each  broad  ligament  to  explore  the 
tnbe«  and  ovaries.     If  the  tube  is  found  greatly  distended  it 
should  now  be  emjitied  with  the  aspirator.     If  the  ovarv  is 
i  deeply  covered  in  by  the  broad  ligament  it  can  be  readily 
I  exposed  by  unrolling  the  ligament  from  behind  forward.'    If 
]  there  are  adhesions  they  must  be  gently  separated,  or  tied 
[  and  cut ;  it  will  perhaps  be  necessary  lo  enlarge  the  abdom- 
I  inal  incision  for  this  purpose. 

■  Wjrile,  Din.  uf  the  Fiillupiaii  Tubas,  p.  20. 
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If  the  ovary  is  free,  or  af^r  it  bae  been  lived,  it  is  drawn 
into  the  incision,  and  the  loop  of  a  double  antiseptic  silk 
ligature  passeii  through  the  broad  ligament  below  it  and 
divided ;  the  two  ligatures  are  then  crossed  and  tied,  one  on 
each  side,  and  the  ovary  and  tube  cut  away.  The  peritoneuni 
must  then  be  most  carefully  cleaned,  and  the  abdomin 
incision  closed,  as  deacribod  under  Ovariotomy. 


CHAPTER  IX. 


.M I8CGLLANE0DS  OPERATIONS, 


SPLENOTOMV. 

As  this  operation  has  only  been  performed  a,  few  til 
and  nnder  circumstances  wLich  greatly  altered  the  noi 
HJiatouiical  relations  of  the  purts,  it  seems  more  desirable 
to  deticribe  the  operations  aa  performed  than  to  attempt  to 
lay  down  formal  rules  for  it^  performance.     In  P&n'a  Krsi 
caKC,'  Sept.  6,  1B67.  the  operation  was  begun  under 
impression  that  tlie  tumor  which  it  was  designed  to  tenu 
was  an  ovarian  cyst.     The  incision  was  made  from  the 
bilicus  to  tbe   symphysis   pubis,  the   omentum  was   foi 
covering  the  tumor,  and  ho  adherent  that  the  cvst  had 
punctured  through  it.     As  soon  as  it  became  clear  that  the 
cyst  was  not  connected  with  the  pelvic  organs  the  incision 
was  carried  four  finder-breadths  higher  aluae  the  left  side 
of  the  Hnea  alba,  and  when  it  was  found  to  have  its  origin 
in  the  spleen,  the  ga^tro-splenic  omentum  was  tied  in  foor 
parts  with  metallic  ligatures   and   dirided  with  the  actual 
cautery.     The  ligatures  were  cut  short,  the  abdominal  iai 
sion  closed,  and  the  patient  made  a  good  recovery. 

In  his  second  case,  the  diagnosis  of  hypertrophy 
spleen  was   made;    it  wiis  operated  upon  April  25,  1876, 
and  is  reported  in  the  Bulletin  de  rAcademie  de  M^decine 
for  1876,  p.  725.     The  incision  extended  from  the  pubes 

■  Gazette  M^k-alu  do  I'arie,  ISGl,  p.  T3B. 
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igastnum ;  tbe  omeDtuni,  which  covered  tlie  tumor, 
was  pushed  aside  ami  the  spleen  discloded,  extending  from 
the  left  liypoehondrium  to  the  right  iliac  fowsji.  Tiie  gastro- 
splenic  omentum  waa  ligaliiretl  en  magae,  divided,  aud  the 
stump  brought  out  at  the  lower  angle  of  the  wound.  The 
pKticnt  recovered. 

Dr.  Wataoii'  also  removed  ati  hypertrophied  spleen  weigh- 
ing more  than  ten  poundu,  and  the  patient,  a  young  man, 
recovered.  Dr.  Watson  transfixed  the  gastro-splenic  omen- 
tum wiih  a  douhle  ligature,  antl  tieil  it  in  two  portions. 

Professor  Billroth  removed  nn  enlarged  spleen,  at  Vienna, 
in  January.  IH"",*  He  siiys  the  operation  is  simpler  and 
easier  than  most  ovariotomies.  His  incision  waa  in  the 
median  line,  and  extended  from  a  hand's  hreadth  above  to  a 
hand's  breadth  below  the  umbilicus.  The  tissues  were  divided 
layer  by  iayer.  and  all  bleeding  arrested  before  the  perito- 
neum was  opened.  The  omentum  and  intestines,  wbich  were 
found  lying  behind  the  spleen,  were  held  back  with  broad 
flat  sponges,  and  the  spleen  slowly  pressed  out  through  llie 
incision.  The  gastro-spteule  omentum  was  tied  in  six  por- 
tions with  hempen  ligatures,  and  a  second  set  applied  nearer 
the  spleen,  so  that  there  should  be  no  escape  of  blood  wheo 
the  intermediate  portion  vitts  divided  by  the  knife.  One 
small  artery  in  tbe  omentum  proved  to  be  insufficiently  com- 
pressed and  required  a  separate  ligature.  The  ligatures 
were  cut  short,  the  peritoneum  cleaned  of  all  blood  and 
liquid,  two  drainage  tubes  passeti  down  to  the  pedicle,  and 
the  external  wound  closed  by  means  of  thirteen  deep  and 
four  superficial  sutures.  Four  hours  afterwards  the  patient 
died  of  hemorrhage,  one  of  tlie  ligatures,  which  included 
the  tail  of  the  pancreas,  having  slipped  off. 

ESTIRPATIOS  op  THE  KIDNEY. 

A.  From  Behind. — The  kidneys  extend  from  the  lower 
border  of  the  eleventh  dorsal  to  the  upper  bordi-r  of  the  third 
lumbar  vertebra,  the  right  lying  a  Iitllt>  lowor  than  tho  left,  I 
and  tbe  upper  half  or  third  of  each  is  separated  from  iha  1 


»  Wie 
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skin  by  tbu  eleventh  nnd  twelfth  ribs,  tbc  ditiphragm  and 
the  pleura,  which  extends  down  to  the  lower  edge  of  the 
twelfth  rib,  and,  at  the  side  of  tlw  ttpinal  column,  even  below 
it  (Langi^).  In  the  interval  between  the  ribs  and  the  ilium 
it  is  covered  by  the  saci'o-luinbaliB,  the  quadratus  lumboruiu, 
and  the  lower  end  or  the  aponeurotic  expansion  of  the  h 
sitnus  dorsi  muttcles. 

The  incision  is  vertical,  three  or  fom-  inches  long,  _ 
nins  at  a  di^titure  of  about  three  inches  fntm  the  8]iinona 
proeoases  of  the  vertebrte  from  the  twelfth  rib  to  the  crest 
the  ilium.  Its  cutaneous  portion  may  estend  above  the 
twelfth  rib,  und  if  more  room  is  needed  a  second  incision 
may  be  made  from  the  upper  part  of  the  first,  outward,  just 
below  the  twelftli  rib  for  four  or  five  inches.  When  the 
outer  edge  of  the  quadratus  luniboi-um  is  reached,  the  outer 
portion  of  this  muscle  may  be  divided,  the  sides  of  the 
wound  fltrongly  retracted,  and  the  fascia  trausversalis  incised. 

The  kidney,  thus  exposed,  is  carefully  separated  from  the 
surrounding  fat,  and  a  strong  silk  ligature  thrown  over  it 
to  tie  the  renal  vessels  and  the  nreter  en  maste,  and  the 
kidney  cut  away,  leaving  a  small  portion  of  its  subatance 
attached  to  the  stump  of  the  vessels  to  pi-cvent  the  slippio] 
of  the  ligature.  If  the  bleeding  still  is  free  the  wuuiu 
should  be  [mcked. 

B.  From  m  Front. — The  incision  may  be  made  in  th» 
median  line  above  or  below  the  umbilicus,  or  at  the  outer 
edge  of  the  rectus  muscle.  The  latter  seems  preferable. 
After  division  of  the  abdominal  wail  in  the  usual  manner 
and  with  the  usual  precautions,  the  intestines  are  held  aside 
with  broad  retractors,  the  peritoneum  covering  the  kidney 
scratched  through  and  detached  along  its  aut«rior  surlhce, 
and  a  ligature  pusseil  with  an  aneurism  needle  around  the 
renal  artery  and  tied;  a  second  ligature  en  maat  is  thi 
thrown  around  all  the  vessels  and  the  ureter  on  the  dii 
side  of  the  first.  The  kidney  is  then  separated  from  il 
enveloping  fat  and  removed. 

The  gap  left  by  its  removal  may  be  drainetl  ]x>8teri( 
through  the  loin,  the  peritoneum  closed  over  it  with  a 
tinuous  catgut  suture,  and  the  abdominal  wound  closed 
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u  drainage  tube  may  be  paoaed  from  the  anterior  inciBion. 
a<!ros8  tbe  peritoneal  cavity,  into  the  gap. 

Dr.  W.  S.  Halsted  stitched  tbe  sides  of  the  opening  in 
the  peritoneum  covering  ihe  kidney  to  the  corresponding 
§ides  of  the  anterior  peritoneal  opening,  so  as  to  shut  off  the 
peritoneal  cavity  during  tbe  remainder  of  tbe  o|>erHtion  and 
the  repair  of  tho  wmtnd. 


FIXATION  OF  A  MOTARLK  KIDXKY. 

This  is  done  through  tbe  vertical  iuiiibai-  incision  above 
deftcribed.  After  tbe  kidney  has  been  exposed  it  is  stitched 
fast  with  catgut  or  antiseptic  silk  sutures  to  the  divided  edges 
of  the  fascia  in  the  wound. 


.•iUBrrTASEiUrS  nSTEOTO.MV, 


(?(^u  Viilifuiii. — Ogslon,  of  Aberdeen,  Scotland,  ir 
paper  read  April  4,  1877,  before  the  Dculsehe  GeaeJlscbaft 
fur  ChimrEie  meeting;  at  Berlin,  and  printed  in  Langen- 
beck's  Arehfv,  '2\st  vol,  p.  542,  proposed  the  following  ope- 
ration for  the  relief  of  the  deformity  known  as  genu  valgum. 

A  small  sharp-pointed  knife,  five  millimetres  broad  and 
seven  centimetres  long,  is  entered  six  or  seven  centimetres 
above  the  tubercle  of  tbe  aiidnctora  on  tbe  inner  comlyle  of 
the  femur,  exactly  in  tbe  median  line  of  the  inner  surface  of 
the  thieb,  and  passed  obliijnely  downward  and  outward 
across  the  front  of  the  condyles,  the  edge  directed  towani 
the  bone,  until  the  point  reaches  the  groove  between  the  con- 
dyles within  Ihe  ravity  of  the  joint  (Fig.  3.^:1).  The  knife 
is  then  withdrawn,  and  made  to  cut  down  to  the  bone  on  its 
way  out,  enlarging  the  cutanenns  incision  to  eight  or  ten 
millimetres. 

A  narrow,  pointed  saw  is  then  introduced  carefully  through 
the  incision.  When  tbe  patella  is  dislocated  outwuni,  tlie 
point  of  the  saw  can  be  felt  in  the  groove,  hut  if  the  patella 
.  IS  not  dislocated,  it  must  be  lifted  up  and  the  point  of  the 
saw  jKtssed  under  it.  Thebone  is  then  sawn  nearly  through 
with  short  careful   strokes   directly  backward,  care   being 
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taken  to  cut  the  harder  abell  at  the  upper  end  of  the  line  of 
section  to  the  same  extent  as  the  softer  bont^.  AVhen  the 
section  is  thought  tii  have  noarly  reached  the  |iust«rior  sur- 
face iif  tlie  bone,  the  san  is  withdrawn,  and   tlie  condirle 

broken  off  and  pushed  upwanl  by  straightening  the  tibia  on 

Fio.  384. 


the  fenmr  (Fig.  S34).     The  wound  is  closed  and  tbe  I 
put  up  in  plaster. 

This  operation  has   now  been  supersedei.!  by  tmnsvei 
division  of  the  shaft  close  above  the  condyles. 

Shaft  of  a  Lonif  Bone. — This  is  an  operation  which  1 
recently  come  into  favor,  and  has  been  extensively  practised 
in  England  and  Germany,  especially  to  correct  racliitic 
deformities.  The  names  of  Maunder  and  Adauie  are  esptt- 
cially  associated  with  it  ia  the  former  country,  those  of 
Billroth  and  Nussbuum  in  the  latter.  In  France,  the  ope- 
ration was  brought  before  tbc  profession  by  a  paper  sent  lo 
the  Societe  de  Chirurgie,"  by  Boeckel,  of  Strasburg,  contain- 
ing an  account  of  nine  cases  of  his  own  and  twenty-five 
others  which  he  bad  collected.  All  had  been  succeeaful.  In 
the  <]iBcussion  which   followed   Tillaux's   ri>port  upon  this 

'  BiiUetina  lie  U  SiiciM  de  Cliifiirgie,  187(1,  |).  107. 
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paper,  the  surgeons  generally  expressed  themselves  in  favor 
of  the  operation,  but  thought  the  preference  should  be  given 
to  straightening  by  mechanical  means  whenever  the  bones 
are  soft  enough  to  yield. 

The  operation  is  performed  by  making  a  straight  incision 
down  through  the  soft  parts  and  periosteum,  then  raising 
the  edges  of  the  latter  sufficiently  to  allow  the  chisel  to  be 
applied,  and  cutting  through  the  bone  with  a  few  blows  of 
a  mallet.     The  chisel  is  to  be  preferred  to  the  saw. 

Billroth  makes  only  a  partial  section  with  the  chisel,  and 
completes  it  by  breaking  the  bone  after  the  external  wound 
has  healed.  It  must  be  determined  by  the  peculiarities  of 
each  case  whether  the  incision  shall  be  upon  the  concave  or 
the  convex  side  of  the  bent  bone;  if  upon  the  concave, 
shortening  is  avoided ;  if  upon  the  convex,  a  wedge  of  bone 
may  have  to  be  removed. 

For  the  application  of  this  operation  to  deformity  at  the 
hip,  see  Anchylosis  of  the  Hip-joint^  page  166. 


ERECTILE  TUMORS. 


The  usual   methods  of  treating  erectile   tumors  are  by 
the   ligature,  caustic,  cautery,  and  coagulating   injections. 


Fio.  336. 


SnbcntaiMoua  ligature  of  dmtoi. 
42 
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Physick  cured  one  upon  the  finger  by  circumacribing  it  n 
a  deep  incision. 

Ligatures  should  bo  bo  applied  as  to  cut  off  the  xupply  nf 
liUtod  entirely.     Figa.  33^,,  336,  337.  338,  and  339  repre- 


sent good  methods.  The  caustic  trentment  it^  ttpplicable  ti 
small  nsevi ;  nitric  acid,  or  the  acid  nitrate  of  mercury,  may 
he  uaed.  The  actual  caateiy  is  applied  h;  pausing  white- 
lint  needles  into  or  through  the  tumor;  sometimes  a  veij^ 


^~>« 


tlirgocb  la  liRhl  iinitkw 


disfiguring  acar  results.  (.'oagulnting  injections 
give  good  results,  but  the  method  is  considered  dangeni 
on  account  of  the  possibility  that  the  eongulalion  may  e 
tend  into   the  larger  Tessela,  and  give   rise   (o   embolin 
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The  solution,  persulphate  of  iron,  should  be  injected,  three 
or  four  drops  at  a  time,  at  several  points  by  means  of  a 


Fio.  889. 


Ligature  of  large  nnvus.    The  white  loops  are  divided  on  one  nide  and  the  hUck  on 
the  other,  and  the  correiponding  ends  AA'  and  BB'  tied  together. 

hypodermic  syringe;  or  the  naevus  may  be  incised  longi- 
tudinally and  the  iron  applied  directly  to  the  surface  of 
section. 

BIRTH-MARK. 


Balmanno  Squire^  has  introduced  a  very  simple  method 
of  removing  *'  portwine  birth-marks.**  He  freezes  the  spot 
with  the  ether  spray  and  makes  a  number  of  fine  parallel 
incisions  from  one- thirty-second  to  one-sixteenth  of  an  inch 
apart,  and  extending  about  half  through  the  skin,  or  at  most 
to  the  depth  of  one-sixteenth  of  an  inch.  A  piece  of  blot- 
ting paper  is  then  laid  over  the  incisions  and  pressed  steadily 
down  upon  the  skin  for  five  minutes,  with  just  enough  force 
not  to  cause  the  incisions  to  gape.  In  twenty  or  thirty 
minutes  the  blotting  paper  must  be  thoroughly  wet  with 
cold  water  and  removed  by  pulling  it  in  the  direction  of  the 

^  Essays  on  the  Treatment  of  Skin  Diseases,  No.  III.     London, 
1876. 
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cuts ;  the  underlying  thin  film  of  bloud  clot  must  ako  I 
gently  and  patiently  washed  off  with  a  aiucfB  hair  brn 
If  this  ia  properly  done  no  bleeding  will  occur  and  no  » 
will  be  left,  while  if  the  dot  is  not  removed  it  is  likely  to 
cause  suppuration  and  prevent  primary  union.  In  some 
caeca  it  is  necessary  to  make  cross-markings  at  right  ang^ 
to  the  firet  to  effect  a  complete  cure, 

SEPARATION  UF  WBB-FlNGEUf, 

Experience  has  shown  that  simple  division  of  the  men 
brano  uniting   the  two   fingers  is  insufficient,  because  r    _ 
union,  beginning  at  the  angle,  is  certain  to  extend  over  the" 
whole  length  of  t!ie  incision.     A  simpli)  way  of  overcoming 
this  difficulty  is  to  pass  a  leaden  or  Bilver  wire  through  a 
puncture  made  at  the  interdigitnl  angle,  ke^p  it  there  until  ■ 
cicatrization  has  taken  place  around  it,  as  around  an  ei 
ring,  and  then  divide  the  membrane.     The  angle   bel 
already  cicatrized,  the  lateral  wounds  heal  separately.  i 

Another  plan  io  to  murk  out  a  palmar  and  a  dorsal  triiui- 
gular  flap  at  the  interdigital  angle,  its  apex  tumetl  toward 
the  ends  of  the  fingers  (Fig.  MO,  A),  tlicn  to  split  tii« 


remainder  of  the  membrane  longitudinally,  jkare  off  the  fl 
of  the  triangular  flaps,  and  unite  them  in  the  interdigi 
angle.  By  this  means  a  bridge  of  integument  is  (on 
which  prevents  reunion  of  the  sides. 
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These  two  methods  answer  very  well  when  there  is  a  dis- 
tinct interdigital  membrane,  but  some  other  is  required  when 
the  fingers  are  closely  approximated.  The  one  which  yields 
the  best  results  is  represented  in  Fig.  340,  J?,  and  Fig.  341. 

Fig.  841. 


A  rectangular  flap  is  dissected  up  from  the  dorsum  of  one 
finger,  and  a  similar  flap  from  the  palmar  surface  of  the 
other  finger,  each  being  left  adherent  by  its  long  side.  The 
fingers  are  then  separated  and  each  flap  turned  in  to  cover 
one  of  the  raw  surfaces. 


CICATRICIAL  FLEXION  OF  THE  PHALANGES. 

The  cicatrix  must  be  divided  thoroughly  to  allow  com- 
plete extension,  and  then  if  skin  flaps  can  be  obtained  from 
the  sides  they  may  be  turned  in  to  cover  the  palmar  surface 
opposite  the  joints.  In  dissecting  up  the  flaps  care  must 
be  taken  not  to  go  deeply  enough  to  involve  the  artery  which 
runs  along  the  side,  otherwise  the  end  of  the  finger  may 
slough. 

Instead  of  small  lateral  flaps  for  the  flexures  of  the  joints 
the  skin  covering  the  sides  of  the  finger  may  be  mobilized 
by  lateral  or  dorsal  longitudinal  incisions  and  brought  to- 
gether in  the  median  line  of  the  palmar  surface,  the  gaps 
created  on  the  sides  by  their  removal  being  left  to  heal  by 
granulation. 

Permanent  flexing  of  the  finger  upon  the  hand,  when  due 
to  retraction  of  the  palmar  fascia,  must  be  treated  by  sub- 
cutaneous or  open  division  of  the  fascia. 


4*4* 
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INGROWN  TOENAIL. 


If  a  cutting  operation  is  undertaken  the  entire  nail  must 
be  torn  off  and  the  portion  of  the  matrix  adjoining  the  en- 
larged and  indurated  border  cut  away.  Local  anaesthesia 
is  obtained  by  applying  a  mixture  of  pounded  ice  and  salt 
to  the  toe,  or  by  the  ether  spray ;  one  blade  of  a  stout  pair 
of  scissors  is  forced  under  the  nail,  its  edge  turned  upward, 
and  the  nail  divided  along  the  median  line.     Each  half  is 

Fio.  842. 


/  5., 

Ingrown  toenail. 

then  wrenched  out  with  strong  forceps,  and  the  angle  of  the 
matrix  and  the  thickened  skin  along  the  side  of  the  nail 
dissected  off  (Fig.  342).  In  mild  cases  it  is  sometimes  suf- 
ficient to  excise  a  wedge-shaped  piece  from  the  centre  of  the 
fold  of  the  skin  by  two  longitudinal  incisions,  and  draw  the 
sides  of  the  gap  together  by  a  suture  or  strips  of  adhesive 
plaster. 


INDEX. 


ABERNETUY,  ligature  of  external 
iliac,  80 
Acupresflore,  30 
Adamfl,  ectropion,  255 

labcutaneoufl  division  of  neck  of 
femur,  167 
Agnew,  secondary  cataract,  292 
Alanson,  method  of  amputation.  91 
Alliot,  urethroplasty,  415 
A  Iqui6,  rhinoplasty,  248,  251 
Ammon,  ectropion,  255 

entropion,  262 
Amputation,  90 

Alanson's  method,  91 

circular  method,  90 

flap  method,  92 

long  anterior  flap,  94 

modified  flap,  93 

oval  method,  92,  103.  137 

Teale's  method,  93,  125 ' 

(For  amputation  of  special  parts, 
see  their  names.) 
Amussat,  colotomy,  346 
Amygdalotomy,  304 
Anaesthesia,  general.  26 

local,  25 
Anatomy,  anterior  tibial  srtery,  85 

axillary  artery,  63,  64 

brachial  artery.  65 

external  carotid,  71 

femoral  artery.  82 
hernia,  363 

iliac  arteries,  77 

inferior  thyroid  artery,  62 

inguinal  hernia.  360 

intercostal  arteries,  334 

lingual  artery,  74 

muscles  of  the  eye,  393 

oesophagus,  331 

radial  artery,  67 

stomach,  338 

subclavian  artery,  59,  61 

superior  maxillary  nerve,  213 

supra-clavicular  region,  56 

supra- orbital  nerve,  211 

trachea,  329 


Anatomy  {continued), 

ulnar  artery,  69 

vertebral  artery,  63 
Anchylosis  of  the  elbow,  155 

of  the  hip,  166 

of  the  jaw,  190 
Aneurism  needle,  54 
Anger,  hypospadias,  408 

urethral  fistula,  416 
Ankle,  amputation  at,  114 

comparison  of  methods.  121 

excision,  173 

osteoplastic,  176 
Antiseptic  treatment.  35 
Anus,  closure  of  artificial,  348 

excision,  385 

imperforate,  381 
Aorta.  ligature  of  abdominal,  77 
Arlaud,  urethroplasty,  415 
Arlt,  symblepharon,  264 
Arm,  amputation,  102 
Astragalus,  excision,  175,  206 
Atresia  vaginsD,  453 
Auditory  canal,  occlusion,  301 
Aural  speculum,  introduction,  301 
Auvert,  rhinoplasty,  248 
Axillary  artery,  ligature,  63 

BANDAGES,  43 
capelline  or  scalp,  47 
continuous  or  spiral,  44 
figure- of-8  or  spioa.  44 
four-tailed,  47 
immovable,  48 
T  bandage,  46 
triangular  bonnet,  47 
Baudens,  colotomy,  346 

disarticulation  of  knee,  129 
Bell,  amputation  of  leg.  lower  third, 
123 
upper  third,  127 
iridotomy,  271 
B6rard,  staphyloraphy,  309 
B6renger-F6raud.  suture  of  intestine, 

353 
Bigelow,  lithotrite,  428 
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■                        Holmes,  2D1 

Heuiirquey.  epiipuliei,  III3  ^^^^1 
Umoorlllior.,  ectropi™.  Sflfl             ^^^ 

H                        Oilier,  2DS 

H             CilliieD.oolotDmT,  3JH 

rbinopliatj,  240                                             1 

^H            CuthuptjkK;,  153 

benUI    DerTe,  diviiJDii    of    inferior. 

^1             Cnrden,  ampatalinn  m  knee,  130 

2[« 

■             Crolld,  UgelDre  of  eommoD,  TO 

Deainirrea,  iridorhesii,  275                                 1 

■                            of  e.Uer><el,  71 

rior  iDaxillge,  183                          ^^M 

^H                             u  prBliDilimrj' to  eiuliiou  ot 

rbioopliatr.  342                               .^^H 

H                                 mferior  maiillii,  187 

Ualbcau,     dilUablUtj    of     BMk     l^^H 

■                     tuberale,62 

bladder,  435                                ^^H 

H            Cerpue,  Thlnoplut;,  24« 

epiapiidiw,  403                              ^^^H 

ligatare  ot  exIerDal  oerolid,  T^^^^H 

H            OkUnut,  377 

perineal  lilholrllj.  4(T                ^^^H 

Dor.»li>  pedia  irterj,  ligetitra.  ST   ^^^M 

^M                   divitloD  or  aolation,  17U 

Dubrool,  ampgUtlon  at  •rriat,  9i     ^^^H 

^M                   aitruitiaTi,  flip,  283 
^H                            11  nee  r,  238 

perineal  llCholritJ.  449               ^^^M 

^B                           Moop,  38  B 

bupuytren.  bilatanl  Ulkoton]>,  U^^^H 

^K                   (uoiioD,  2nn 

^^k                       Von  Orufa't  metbod,  385 

^^B                      »ith  sapiale,  3»1 

rbinopleatj,  341,  3M                  ^^^H 

^^H           MOondBr;.  391 

^^j 
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p^AR,  operation*  on,  301 
^     Eotropion,  253 

when  due  to  excess  of  conjanc- 
tiY»,  260 
Elbow,  amputation  at,  100 
excision,  149 

bilateral.  154 
Haeter,  152 
N^laton,  152 
Oilier,  151 
osteoplastic,  153 
Von  Langenbeok,  150 
excision  of  anchylosed,  155 
Oilier.  155 
Watson,  156 
partial  excision,  155 
Eljtroraphy.  469 
Emmet,  rapture  of  perineum,  455 
creation  of  yesico-vaginal  fistula, 

468 
eljtroraphy,  469 
laceration  of  cervix  ateri,  472 
perineoraphy,  454 
post,  section  of  cervix  uteri,  475 
vesioo-vaginal  lithotomy,  452 
Enterotomy,  right  inguinal,  343 
Entropion,  260 
Epispadias,  402 
N£laton,  402 
Thiersch,  404 
Erectile  tumors,  493 
Eriohsen,  median  lithotomy,  443 
Esmarch,  anchylosis  of  jaw,  190 

elastic  band,  33 
Estlander,  thorako-plastik,  192 
Eustachian  tube,  303 
6videment  de  I'os,  144 
Excision  of  joints  and  bones,  general 
considerations,  141 
(For  excision  of  special  joints  and 
bones  see  their  names.) 
Exsector,  143 
Exstrophy  of  bladder,  420 
Eye,  enucleation  of,  296 
evisceration,  268 
operations  on,  267 
Eyelids,  plastic  operations  on,  252 

FACIAL  artery,  ligature  of,  75 
Fallopian  tubes,  removal,  487 
Femoral  artery,  ligature  of,  82 
hernia,  strangulated,  363 

Malgaigne's  methu.l,  365 
radical  cure,  366,  376 
Femur,  establishment  of  false  joint, 
169 
excision  of  head,  164,  168 
resection  of  shaft.  201 
subcutaneous  division  of  neck,167 


Fergnsson,  staphyloraphy,  306 

uranoplasty,  315 
Fibula,  resection,  202 
Fingers,  amputation,  95 

web,  496 
Fissure  of  Rolando.  208 
Fistula,  fecal,  348 

salivary,  324 

urethral,  411 

vesioo-vaginal,  462,  468 
Foot,  comparison  of  methods  of  am- 
putation, 121 

excision  of  bones  of,  204 
osteoplastic,  176 
Forcipressure,  31 
Forearm,  amputation,  98 
Frenum  of  penis,  division  of,  402 

of  tongue,  division  of,  323 

GAILLARD,  trichiasis,  261 
Gastro-ely  trotomy , 
Gastrostomy,  337 
Qastrotomy.  337 
Q61y,  suture  of  intestine,  351 
Genu  valgum,  491 
Gluteal  artery,  ligature  of,  82 
Gosselin,  on  umbilical  hernia,  365 
Graefe,  Von,  blepharoplasty,  258 

cataract.  285 

ectropion,  255 

entropion,  261 

trichiasis,  266 
Gritti,  amputation  at  knee,  131 
Gross,  excision  of  scapula,  194 

wounds  of  intestines,  350 
Gu6rin,  ectropion,  254 

excision  of  anus,  389 

excision  of  superior  maxilla,  179 
Guthrie,   ligature  of  posterior  tibial 

artery,  88 
Guyon,     amputation    of    leg,    lower 
third,  123 

ligature  of  external  carotid,  72 

perineal  lithotrity,  449 

vesico- vaginal  lithotomy,  452 

HARELIP,  complicated,  237 
double,  236 
single,  234 
Ilasner,  blepharoplasty,  259 
Hays,  division  of  cataract,  281 
Hemorrhage,  arrest  of,  29 
Ileaton,  radical  cure  of  hernia,  381 
Hemorrhoids,  389 

Hernia,  radical  cure  by  incision,  366 
by  injection.  381 
of  femoral,  376 
of  inguinal,  367 
by  pins,  373 


HeroU,  rsdioftl  cure  bj  in 


•l»Dgul>tBd  reman),  »»:i 

•iutureoriDtatlio*,3&l,3S4 

inguin.l.  380 

Junes  (Wharton),  eetroplon,  HI 

obtumlor,  380 

UELOTOMY,  S54 

divliiunofstfioture,  357 

Koratonjais.  2711 

ei&niinaCion  tod  rotorn  of  bowBr,  i 

Ke;,  BpaamBdie  Bntrauien,  263 

3&8 

apgniDKoftbaMg,  3ie 

Kidney,  eitirpa^on,  48s> 

reoopiltiaii  of  mo  anil  bowel,  3&u  \ 

SxatioB,  491 

Knapp,  iJ7.  28S 

HBT'iampuMtioDormeUtuiat,  111 

tbrausbtbeeoodylM,  tlS 

Hip.  ampuuKoa*!.  i;<a                        1 

Jlip-joint,  eid<inn,  16< 

Cardan,  ISO 

01li.r,  105 

tirllli,  131 

Roter.  166                                   i 

diurtioalatien.  VIV 

8>.jn,  184                               ! 

MoUioo,  170 

Olliar.  171 

327 

eJitirpatios.  172 

■umoDoroaleftOBais,  aOJ 

Koabar,  aieition  of  longna,  310 

OflMpDlk,  IW 

puncture  of  bladder,  421 

■Dluraorintostine.  31)4 

L"    Laocraledcerviimari,  4ri 

HuBler,  siolgionoralbow,  162 

Uumarui,  rBiaotian,  187 

Hjdrooele.SSl 

m                             ^ 

gland,  eitirpatlon  of,  StIT 

Anger  (Th*ophile),  408 

DupUj,  IIU 

150                                        I 

of  ahoalder,  147 

HjitefOloraj,  4S4 

of  oriit,  183 

partial  Moialon  of  aupBrior  MU 

[LUC  artery,  tigatura  ot    cummuo, 

ilia.  183 

i                             77 

ihinoplaitj.  241 

orexteroftl,  ttO 

ot  internal.  BO 

lorerior  denUi  nerre,  diTltian  ut.iJB  ' 

lDgro>Ti  toenail,  496 

uranoplaity,  3iS 

InguiD.I  heroin,  radloal  oure.  307 

L«p»roloqij,  341 

by  pinf,  373 

Larghi,  a»i<lou  of    b.tb    tup«ri«i 

utrangnlaled,  300 

n.a.i1l«,  179                                    j 

Malgaigne,  383 

of  lag, 136 

IntMliDM,  »olurBDf.319 

rhinoplMljf.SlI,  MS 

Larf  ngotomj.  crioo-thjrnd,  317 

of  traniverse  nnnnd.  3.W 

Bub-bjoid,  326 

Ihjroid,  326 

antiptalogiatin,  272 

■n  oaUr*Jt.  J87 

St  Owtoaln-*  mMliud,  JIM 

*ella.l,STS                                         1 

Laugior.  eaUraet,  !90 

IridBiii,  275                                                1 

feeal  Bitula,  3411 

IridorbaiK.  876 

Lbc.  ainpulalion  of  let.  tM 

doublB,  372 

melbodi,  IIT 

limplB,  271 

lower  third.  Ill 

middle  tblrd,  134 

IXDKX. 
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Leg,  ampotAtioB  {comHmmed). 

upper  third,  126 
Lembert,  ratore  of  iaUrtiaey  351 
Ltgatare  of  arteries,  geaeral  diree 
tiont,  6^ 
(For  ligatare  of  special  arte 
riee,  we  their  namee.) 
Ligatoret,  29 
Liogiutl  artery,  ligatare  of,  74 

oerre,  diririon  of,  218 
Lisfraoe,  ampotatioB  at  ahoalder,  lO.'* 

rhinoplafty,  24H 
Litter,  exeision  of  wrist,  159 
Liston,  opening  hernial  sac,  357 

rhinoplasty,  242 
Lithotomy,  434 
bilateral,  444 
lateral,  437 
median,  442 
pre-rectal,  445 
recto- Tesical,  446 
sapra-pabic,  446 
Lithotomy  in  the  female,  451 
nrethral,  451 
Tesioo-Taginal,  452 
Lithotrity,  426 
perineal,  447 

prolonged,  under  ether,  431 
Littre,  eolotomy,  345 
Liicke,  excision  of  hip,  166 

sop.  maxillary  nerre,  215 
Lambar  colotomj,  346 

MAISONNEUVE,  excision  of  anus, 
387 
fecal  fistula,  349 
Malgatgne,  cheiloplasty,  229 

resection   of  superior  maxillary 

nerve,  215 
strangulated  hernia.  363,  365 
Mason,  lumbar  eolotomy,  346 
Mastoid  process,  trephining,  302 
Maxilla,  inferior,  anchylosis,  190 
excision.  186 
superior,  excision,  178 

Oilier.  181 
temporary  resection,  183 
N^laton,  183 
Von  Langenbeck,  ISw 
Maxillae,  excision  of  both.  182 

Larghi,  179 
McBumey,  puncture  of  bladder,  -125 

urethroplasty,  416 
Medio-tarsal  amputation,  111 
Metacarpal  bones,  amputation,  90 

excision,  199 
Metatarsal  bones,  amputation,  109 

excision,  207 
Miohon,  rhinoplasty,  241 


Mikniies,  176 

Moore,  dirision  of  liagnal  nerre,  218 

Mosetig-Moorbof,  exeisloB  of  dbow, 

154 
Mott,  exeision  of  elariele,  193 

ligatare  of  iiinominate  artery.  57 
Month,  operations  on,  224 

^^     Neck  operations  on,  325 
N61aton,  epispadias,  402 

exeision  of  elbow,  152 

harelip,  235 

pre- rectal  lithotomy,  445 

resection  of  superior  maxilla,  183 

right  inguinal  enterotomy,  343 

staphyloraphy,  311 

urethroplasty.  414 
Xenrotomy,  211 
(See  also  the  names  of  the  nerves.) 

OBTURATOR  hernia,  strangulated. 
366 
Occipital  artery,  ligatare  of.  76 
(E^ophagotomy,  331 
Ogston.  genu  valgum,  491 
Oliier.  excision  of  anchylosed  elbow, 
155 
astragalus.  306 
bones  of  pelvis,  200 
calcaneum,  205 
coccyx,  200 
elbow.  151 
fibula,  203 
hip-joint,  165 
knee-joint,  171 
radius,  198 
scapula,  195 
shoulder,  146 
sternum,  192 

superior  maxilla,  181,  185 
tibia,  201 
wrist,  162 
osteoplastic  rhinoplasty,  249 
periosteal  graft,  239 
Orbit,  extirpation  of  contents.  297 
0:<iteotomy,  subcutaneous,  491 

Boeckel's  paper  on,  492 
for  anchylosis  of  hip,  167 
for  genu  valgum,  491 
shaft  of  long  bone,  492 
Ovariotomy,  476, 487 

cleaning  of  peritoneum,  481 
closure  of  external  wound,  481 
enucleation  of  cyst,  481 
incision   into   peritoneal    cavity, 

476 
removal  of  the  sac,  479 
search  for  adhesioat,  477 


lappis;  of  lbs  ojrt,  <TT 
IrcMmBDt  of  Bilhnioni,  (77 

ofp«dljle,  478 
*a|lDal,  483 

PAaENSTECHBR,  nMrMt.  31 
Puget,  aiBiiioD  ol  tongus,  ;i: 
PaDCOMt,  noiputiLKaD  at  kn«a,  I! 


RbouI  otb«rlutioD,  IX 
I  Itsotatom;,  3S4 

I  RMlani,  ftrtMlofdoelopmcDt.  X» 
aKciflon,  386 
protapM,  333 
;  Itagnoli.  auiiion  of  longno.  3!0 
ItliinDplutj,  338 

InaUn  melhad,  !tB 
IlalUa  melbod,  !5I 

>,  raawtioD  of,  1V3 


Pfap,  aptgnolalBT,  IBS 

Paula*,  ovariotomj,  drninBgn.  4S! 

>xl*ntofli)<iilon,  4;? 

ramoHl  nfiBC.  4SII 

Upplojcjil,  477 

traatmcnt  of  adbviloni,  i7» 

ofpsdiolB,  480 
PalTia,  rsMDtlan  of  ban«e  of.  300 
Pen  la,  amputation,  3SS 
Perineal  lilhotritr,  447 
Pcriaeorapb;,  -tM 
Perineum,  ruptare  of,  454 

Boraplete,  tit,  458 

partial,  4fi4 
Periastanra,  graft  of,  239 
"  -  ■  ■      ufaoapnla.  IBS 


Pbali 


497 


Phjllok,  areclila  tamor,  49 1 
PlrogoITi  ampulation  at  ankle. 
PlMter-of-Parli  bandage,  48 

jMliel.  « 
Flu  tic  operationit,  S23 

general  prinoiple.,  2i. 
Poljp,  nuopbnrjngeikl,  ISi\ 


Von  Langaabeok.  18.1 


Popli 

Prolapia  oi  reota 

of  pouter! nr  ' 

Prorrbapfaf,  2iS 


artsr;,  ligatnra,  8S 
-       ■       , 383 

,lt  of  •Bgill* 


taba,  303 
paranaotaiii  of  niaml 
pani,  302 
lax,  Etaphjiocsphf,  .1(18 


of  r«tum,  3S4 

if,  208 

ulum,  301 

ID    of   Bustaeblan 

of  niembrana  tjm-    | 


CABINE,  ,        .. 

I  >J  poDClure  of  bladder,  420 

Saint  dermal      ' 


>tf ,  3&3 
iladder,  4 
larjngo-traabeolamji  ' 


B,  naobflosia  of  hip-joiBl 


ip-joi 


t.  ie4 


plaitet  jubet,  49 
tonotomj,  219 
Soapot*,  aialtioD,  19 
of  bead,  \i> 
Sabaeffar,  recto- vesical  lithototajj  411  1 
I  Scboanbom,  itnphjIoplailT,  316  ' 

Sob  road  or.  bytterentiinij,  484 
Saiatio  irurj,  ligalore,  HI 
SoleronjiiB,  2TS 

Ss^maDOweki,  uretbrnplait]'.  4]0 
Sfd>Uat.amput*tionataDkia,  IIT.  12*  1 
Bibow,  100 
forearm,  DM 

tblgb,  134 

,  cballuplaatT.  230,  232 

eacisloD  of  loogue,  321 

gaitrotomj,  33V 

ligature  of  jnDomlnalftai 

rbinoplMtit,  241 

atapbjlorapbj.  307 
'  qrelhroplaatji  110 
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Serre-fine,  42 

Shoulder,  amputation  at,  102 
Larrej.  103 
Lisfrane,  105 
Spenoe,  108 
oxoiBion  of,  145 
Oilier,  146 

transverse  inoision,  148 
Von  Langenbeck,  147 
Simon,  obliteration  of  vagina .  469 

yeeico-yaginal  fistula,  462,  465 
Sims,  drainage  in  ovariotomy,  48 1 
eljtroraphy,  469 
speculum,  452 
Skene,  gastro-eljtrotomj,  486 
Smith,  staphjloraphy,  311 
Smyth,  ligature  of   innominate    ar- 
tery, 59 
Spenoe,  amputation  at  shoulder,  106 

of  thigh,  135 
Splenotomy,  488 
Squire,  birth-mark,  495 
Suphyloma,  268 
Staphyloplasty,  316 
Staphylorapby,  305 
Sternum,  resection,  192 
Stilling,  division  of  nasal  duct,  301 
Stomach,  relations  to  abdominal  wall, 

338 
Stomatoplasty,  230 
Strabismus,  293 

secondary,  296 
Strabotomy,  293 
Streatfeild,  corelysis,  277 
entropion,  263 
slitting  canaliculus,  299 
Subastragaloid  amputation,  113 
Subclavian  artery,  ligature,  59 
Subcutaneous  osteotomy,  167,  491 
Superior  maxillary  nerve,  division  on 

the  face,  213 
resection,  214 
Supra-orbital  nerve,  excision,  21 1 
Sutures,  39 

continuous,  40 
interrupted,  40 
of  intestine,  349 
quilled,  42 
twisted,  40 
Symblepharon,  263 
Syme,  amputation  at  nnkle,  1 1 1 
of  thigh,  133 
cheiloplasty,  226 
excision  of  scapulii,  195 
perineal  urethrotomy,  417 
Siokalski,  pterygion,  265 


Tarsotomy,  262 
Teale,  amputation  of  leg,  125 
method  of  amputation,  93 
removal  of  cataract  by  suction, 

291 
symblepharon,  264 
Temporal  artery,  ligature,  76 
Tenon,  capsule  of,  293,  297 
Tenotomy,  219 

levator  palpebrso,  221 
peronei,  221 
sterno-mastoid,  221 
tendo  Aohillis,  220 
tibialis  posticus,  220 
Tbermo-oautery  in  tracheotomy,  331 
Thigh,  amputation  of,  133 
Thomas,  amputation  of  cervix  uteri, 
475 
elytroraphy,  470 
enucleation  of  ovarian  cyst,  481 
gastro-elytrotomy.  485 
ovariotomy,  480 
rupture  of  perineum,  459 
vaginal  ovariotomy,  483 
vesioo-vaginal  fistula,  462 
Thompson,  median  lithotomy,  443 

lithotrite,  427 
Thvroid  artery,  ligature  of  inferior, 

62 
Tibia,  resection,  201 
Tibial  artery,  ligature  of  anterior,  85 

of  posterior,  H7 
Tibio-tarsal  amputation  (Hymn),  IH 
lateral  flap  (Roux),  117 
Pirogoff,  1 18 
Tillaux,  amputation  of  forearm,  ()H 
of  membrana  tympani,  302 
catheterization     of      Kuctuchinn 

tube.  304 
enucleation  of  eye,  296 
extirpation  of  lachrymal  gland, 
29H 

gastrotomy,  339 

ligature  of  posterior  tibial  artery, 

88 
resection  of  superior    maxillary 
nerve,  214 
Toenail,  ingrown,  498 
Toei*,  amputation  of,  1U7 
Tongue,  excision,  317 

by  6craseur,  322 
Billroth,  320 
Kocher,  320 
Paget.  323 
Regnoli,  320 
S«dil1ot,  321 
temporary  ligature,  319 
Tonsils,  excision,  304 


TAQLIACOZZI.  rhinoplasty,  251 
Tait,  removal  of  Fallopian  tubes,  ,  Torsion  of  arteries,  30 
487  ,  Toamiquet,  38 

48 


by  Iharmu-oulefy.aal 

Velptitu,  eliTitiuD  at  iMnuy.  XM 

TrialmtDtof  torgleaJ  wounda.  36 

ofHtpuU.  I9S 

TrSl.t.  Jtsphylormphy  Doedle.  308 

unnoulftit;,  31S 

rbinopI«ly,  !49 

nHruin,  210 

Vernmil,    maipalatioD    U    hip.jol 

craaiam,  20T 

137 

froDlal  •<nil>,  210 

TrlshimBis,  itb 

Tubercle,  waUd,  BZ 

ITLNA,  eleiKian,  IDS 

'-'      l)lii,riir[.rj.  Iig»tii™,«» 

rhinnplMlj.  I«i 

ili.phy1on.phy.  MS,  Jill 

arelbrunpby.  41 S 

HMRl  fliip,  31b 

Vsrlebr*]  arUry,  iigatun,  S3 

V«.i« -ragin.l  IIKula,  o1o«Br.  of.  4M 

tire,  tibio-UriBl  HmpuUIion,  I2B 

orealion  of.  <aS 

UrtlhrK.  rnpluro  In  lilhatDnj,  441 

Vidal,  obllteralion  arragioa.  4CV 

rariiKwele,  SB4 

TrtUiroplulf.  1«3,  414 

V<.llleDiiar,  vnelBr*  ot  bladdar.  OM 

i;relhror.pbr.  413 

Yogi,  enltion,  H.t                             M 

Umlhrotomj,  Hliroal  piiriiiMl,  witli 

ofaiikla.  1TJ                         ■ 

g«id«,  417 

of  elbow,  IM                        ■ 

nithout  guide,  i\0 

VglkmaDD,  >i«i><on  of  rMMn,  Uffl 

VACCA-BERLINOHIEKt,  (eupfaa- 
'      geal  aound, 332 
Vagitm.  narrowing  of,  489 
ublilaratlOD  of,  408 


W'AT^ON,  aioiiiDD  of  albow.  ISffl 
Web  Gngan,  490  ■ 

Wmkgr,  Iridolomy,  STI 
Wallt,  iridadi,  3T7 


Rith  laoaratiDn,  457 
Vaglns,  Blreiia,  4&3 
Vaginal  oviirlotoDiy,  4  S3 

byi teres! amy,  484 
Van  Buren,  ampuUtton  at  hip-Joint, 
13U 
bemorrbage     in     openlioDt    en 

mouth,  306 
ligature  oriDlemalillaa,  80 


Spmoer,   emptying    i 


0tan5ar5  iilebical  tOorke* 


GBOSS,  8.  D.,  M.D.,  LL.D.,  D.C.L.  Oxmi., 
LL.D.  Cantab.^ 

EmeHIm  Profemor  of  Burger^  <»  the  J^ermm  Medical  OoUege  of  PhOaddphia. 

A  System  of  Surgery :  Pathological,  Diagnostic, 
Therapeutic  and  Operative.  Sixth  edition,  thoroughly  revised 
and  greatly  improved.  In  two  large  and  beautifully-printed  im- 
perial octavo  volumes  containing  2382  pages,  illustrated  by  1623 
engravings.  Strongly  bound  in  leather,  raised  bands,  $15 ;  half 
Buflsia,  raised  bands,  $16. 

B  Y  THE  SAME  A  UTHOR. 

A  Practical  Treatise  on  the  Diseases,  Ii\juries 
and  Malformations  of  the  Urinary  Bladder,  the 
Prostate  Gland  and  the  Urethra.     Third  edition, 

thorciughly  revised  by  Samuel  W.  Gross,  M.D.,  Professor  of  the 
Principles  of  Surgery  and  of  Clinical  Surgerj'  in  the  Jefferson 
Medical  College,  Philadelphia.  In  one  octavo  volume  of  574 
pages,  with  170  illustrations.     Cloth,  $4.50. 

GROSS,  SAMUEL  W.,  A.M.,  M.I)., 

Prof,  of  (he  I^riMdpUt  of  Burger^  fntd  of  CUn.  Surg,  m  the  J^ermtn  Medt/atl  CoUegr. 

A  Practical  Treatise  on  Impotence,  Sterility 
and  Allied  Disorders  of  the  Male  Sexual  Organs. 

Second  edition,  thoroughly  revised.  In  one  ver>'  handsome  octavo 
volume  of  168  pages,  with  16  illustrations.     Cloth,  $1.50. 

FLINT,  AUSTIN,  M.D., 

Prof,  of  the  PriHciplen  nnd  Practice  of  Med.  and  of  Clm.  Med.  in  BeUerue  HoepiLil 
Medical  College,  N.  Y. 

A  Treatise  on  the  Principles  and  Practice  of 

Medicine.  Designed  for  the  use  of  Students  and  Prac- 
titioners of  Medicine.  With  an  Appendix  on  the  Researches  of 
Koch,  and  their  bearing  on  the  Etiology,  Pathology,  Diagnosis 
and  Treatment  of  Phthisis.  Fifth  edition,  revised  and  largely  re- 
written. In  one  large  and  closely-printed  octavo  volume  of  1160 
pages.     Cloth,  $5.50 ;  leather,  $6.50 ;  half  Russia,  $7. 

Full  Deioriptive  Catalogue  free  on  appHoation  to 

LEA  BROTHERS  k  CO.,  PBUiilim,  Phfladalpliia. 


Stiini)av!i  lllcbirol  iBorka. 

8TIMN0N.  LEWIS  A..  B.A.,  M.D.. 

CH.™i«-  b,  Brilmi,  IlMfilaU  SB^/fi.  In  Ikr  f'r^Aflrrim  Va,filil.  »«•  roi*  tit.  ^ 

A  Practical  Treatise  on  Fractures.    In  < 

hxnilHoiiie  tH^tavo  volume  of  .iOH  jiagea,  witL  8^)  beuuliful  itll^ 
tnilionn.    Cloth.  44.75 ;  leather.  *5.7S. 


JIJLEM,  HENHY  JS.,  F.H.C.S., 

UmiKT  A^ii^ml  S*rarm.  Uiyal  WBtmomltr  OfWuOmic  B«ifit^ i  lalt  CtMad  *i  mill 

A  Handbook  of  Ophthaimic  Science  and  Prac- 
tice.    Ill  •>in-   liiiinlwiifii'  fictiivn  v"liuii>'  111'  -tlitl  |«iges. 


r.lat.'.- 


HM :  IcHtlii-r,  96.511. 


■i-ti.iri..  Ih.iii  t!i,'  T.« 
»  LV>]urlilin<lii.'K^  T<'B 


TiUrmETT,  rilARLES  Tl,  AM..  .V./>^j 
The  Ear,  Its  Anatomy,  Physiology  and  Dta 

eases.     A  Practical  TronliBf  Ibr  llie  use  of  M<>dicnl  .Stuiloo 
and  rractitioncr:!.    New  (second)  eiUtioii.    In  one  hfuidBome  ik 

volmiie  of  cm  pagea,  with  l«7  illustrations,     (.loth.  M.WI ;  le&th 


BUMSTEAD,F.J., 
MM.,  LL.l)., 


«j«Z    TAYLOli.  JiJV.. 
A.M.,  M.D., 


r.^h.K- 


The  Pathology  and  Treatment  of  Venen 
Diseases.  Inclmiiug  the  results  of  recent  invmrigalionti 
u|"rii  Ihe  hiilijpi't.  Fillii  eilirion,  reviswl  miil  largptr  rt nrilti-n.  by 
Dr.  Tuyl'ir.  Iq  one  larfe  and  handsome  oilavo  volume  uf  898 
[inge>.  with  \H^  illustrations,  and  thirteen  ehramo-It 
fibres.  CToth,  »4.75 ;  leather.  $5.75 ;  very  haudwme  half  B 
tll.2.5. 

Full  DoarlptWg  Cutnliigun  rrBg  on  ■|>[-licnlion  f 

lU  BBOTEERS  ft  CO.,  PabUaben.  PbUaddpUi. 
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maltrialt.  Tt  fatter  tki  grovrtng  taitt,  the  priaikaot  hetn  Jixtd  al  to 
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i   BROTHERS   *  CO., 

d  TOS  SDnsom  Stract,  PhilftdelpbU. 


THE  MEDICAL  NEWS, 

A  WEEKLY  JOURNAL  OF  MEDICAL  SCIENCE, 

pHiliiAed  ewry  Salii'dny,  eonldiatHe  28-32  targe  double- mltimned 

qiiarle  pagei  of  riadiHg  macier  in  eaci  nutn6er. 

riFB  Itill.hJ.RS  (US)  pfraHHum,tnadoanee, 

THE  AMEEIOAH  JODEHAL  OF  THE  MEDICAL  SOIElfOES, 

Edited  ti  I.  MINIS  HAYS.  A.M.,  H.D., 


Philadelphia  ami  London,  and  nnmbi 
'  its  dejnrttnents  the  leading  metlieatnen 
ate.     IttiutI  giiarHrig.oHlAeJitdBy 
of  Janaaiy.  Afril.  Vrify  and  Oclaier,  each  nttmhrr  ron- 
taining  otmr  100  oelavo  faget.  fully  illuilroled. 
ririe  001.1, ARS  (tS)  pn-  iiiinH>M,li>  adnnee. 
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lu°Vi''l^lur  p'rio*'sT-3M'"  eirallarlj,  Tbk  Ykh'Bdoe  or  TRitTxeHT 
ir  1886  (IM  pig*  laj  will  b*  agat  fur  T5  Beoli  (rtguUr  price  <1.2S). 
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LEA  BROTBERS  &  CO.'S  PUBLICATIOBS. 
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ialuoiIi*d  qi 


a  tbe  Icit,     In  ail  Bectiona.  dth  in  a'poriritri 

ticiD  1.   (IlittolDg}).  Ssotion  II.  <  Baan  knd  jDintij,  Raetioa  '. 
(MasBlMand  FMolnj.  Sealinn  IV.   (Arterlra.  Viiaa  and  LtidI 
ticie),E«(ilion  V.  (NeiiouB  Sjitem),  Stetion  VI.  (OrguaofSgl 
or  DigaolioD  tad  aenitfl-Qrinntj  Orgtns.    Embrjolog;,    bercM 
mml,  Tarnlolngj,  PuM-Morlam  HmnninatioBi,  Oanar'  --  '  '"^ 
oMIndciaa).    Prli^n  pareiMtiDn,  (.1  iO.    AlfD,  boand  ii 
oloth.  SS»;  half  RuHia,  nleed   bindi  and  span  back.  $li. 
tg  luSierfpliaH  oulj/, 
AHSBICAH    SYBTEH*  0?    SEHTI8TET.      Id    traatwaa  bj   laHoM 

■**■  anlhora.  Ediied  by  Wilbur  P.  Liloh.  M.D,,D.D.B,  Thi»«  mj 
hnndeduia  «apar>rajal  ocUTO  TolDiaai, 
fnael;  itlaitratcd.  Vula.  I.  aod  TI.  ooaUin  3IS1  pngu.  ■Ilh  1|| 
«ngTiiciDg).  Vol.  ni.  (ready  in  a  few  dayi)  will  eonUtn  nbootlj 
pg^ei,  Hilh  about  175  angtn.iiDgi.  Per  Tolaoia.  elolh,  )E  i  la«th*r. 
»7  I  half  Morocoo,  $8.  Far  loU  iy  lukimplioH  only.  Apply  K 
puLltBfacrs. 

A  MEHICAK  SYSTEMS  OF  GYKECOLOOT  ABD  OBBTBTHICS, 

■a    tr-ati,«  by  tha  ■„«, 
edited  by  Mattbair  1 
Ssrton  C.  Hl»l,  U.l 
pugee  fiwh,  (operbly  lIluiFlrKlrdL    Vol   I.  }«u  rratly.     Per  Yaini 
ololb,  IS;  laatber,  tA;  balf  Bnastn,  %1.   Per  Mu/r  iy  niimfi 

liaHHnRBT(JOH»,  Jr.)     THK  PBINCIPLBSANU  PRACTICE 


KGERY.     FOR  TUB    USE  OF  STUDENTS   AND  PRACt 
id  Tcviaed  adItloD.     In  OOB 
>r    nil   pagci,    irllb    iST   wuodanU.   ^ 


EH8.     Stw  (ruarlh)    ■ 


.m>lun  aitly. 


GBKXRAL.  MEDICAL 
.(i..D.  luaalallT  raiitad  ' 


PUAItMACEl'TK 

Author    I'ar    Amaiioa      In    one  baodaonia  'iSniu. 

pngF!.  witbSTillue.    Cli^tb,  t^iO;  laatfacr,  $3  00. 

BALL  (CHARLES  B.)     DISEASES  OF  TUE  RECTUM  AND  Al 
In  una  ISmo.  inliiiiia  ut  SAO   iiagaii.  with  i  oolorad  plataa.      "' 
S«e  Srri/3  of  Cliitiral  Manteati,  p.  13. 
-DABXEB  (FOSDTCR).     OBSTETRICAL  AND  CLINICAL 


a  llmo.  Toluma  i 


EDICINK. 
DAENEG    (BOBEBT). 


Svo.  vuluDi«Dr«l)3p>get.    Cloth,  |> 
l  PRACTICALTREATIBB  ON   THB 

KA!<1':S  OF  WOMEN.    Third  Amcciian  from  3d  Engliih  adltioa. 

oDcHvo.  vol.  orHbouI  sua  [iBgai,  with  KboDt  200  llluf.    Fnpari, 

BABNES  (ROBERT  and   FANGOUBT).      A  STETEU  OF 
Kit:  MKMCtNK  AMD  EURDKRV,  THKORKTICAL  AND 
ICAL.     Tbo   Saotion   on    Embryology  by  Pror  MiJn 
In  cine  Iu^b  oHava  iiAttuvB  of  bT2  «•««•,  wiUi  231 
Clotb,  «»i  lcatb<[,««. 


LSA  BROTHERS  &  CO.-B  PUBLICATIONS.  3 

p&STHOLOW  (BOBEKTS).  MEDICAL  ELECTRICITT.  A  FRAC. 
^     TICALTREATISBON  THE  APPLICATIONS  OF  GLBCTRICITT 

TO  MEDICINE  AND  SUROBRT.     Tbird   editioD.     In  one  Sro. 

Tcl.  of  308piiBM,  with  llOiUqslmtionj..  Clotb,  (2  60.  Jn,l  TM,ty. 
• NBW  REMEDIES  OF  INDIGENOUS  SOCIRCR.  TQBIR  PHT- 

610L00ICAL  AGTIOKS   AND    THBRAPBUTICAL   USES,      In 


la  of  abnutSOO 


[»ge>. 


DASHAM  (W.  R.)     RliNAL  DISEASES  ;  A  CLINICAL  OUIDE  TO 
"     TIIKIR  DIAQNOSIS  A»D  TREATMENT.    In  onslSian.  roloma 

of  U*  pngH.  with  illustrutiona.     Clolb.  H  UO 
"DBLLAHY  (EDWABDI.    A  MANUAL  OP  SURCIIOAL  ANATOMY. 


■  Striti 


Manuail.  p.    14, 


TJBLL  (F.  J8FPEET).  COMPARATIVE  PHVSIOLOOY  AND  ANAT- 
^    OMY.      In  an.  llmo.  volnra.  of   S6t  piM[.9,  wiih    219  woodouli. 

Cli>lb,  $2,     KM  SlHdtnW  Sfhei  of  ManvaU.  p.  li. 
-DLOXAM    iC.  L.)     CH8MISTRY.  INORGANIC    AND  ORGANrC. 
^     Witta  Eiperlnienli.    Na<r  Amerioin  from  Ihe  fillh  London  xliUun. 

In  on*  taAndaoma  odUvo  tuIuidc  of  717  pngii,  wllh  393  iLluitra- 

liun*.    Clotta,  $3  75{  leather.  »1  75. 
pRISTOWEIJOHN  BYEB).  A  TREATISE  ON  TUB  PRACTICE  OP 
"     MEDICINE.     Seoond  Amerloan  edition,  raTiied  bj  the  Aaihur. 

Editrtd  with  KdditiuDf  by  Jamaa    U.  lIatch<nii''D.  H.D,     In  one 


DBOASBEKT,  (W.  1 


5pp,     Clol 


.ti. 


TUS  PULSE. 


r.  $B! 


iiifRui 


..  8«  s 


Cl.m 


\l  Mannali.f.  ID. 


i 


CBOWSE  (EDOAB  A.)    HOW  TO  USE  THE  OPHTHALMOSCOPE. 
^     BlamanuryiDItruotioDinOphlbalinoBaflpr  rnrtbaUaaDfBtDdsiiU. 

Id  one  imill  llmo.Toluinaof  I  IB  pas«-<>>»>  3&illu>l.  CJotb.  91. 
DBUCE  <I-  MITCHELL).  .MATEKIA  MBDICA  AND  TIIBRA- 
*^     PEUTICB.     Fonrtfa  edilion.     Id  onr   Umo.  Tolnma  of  SB  I  pigM. 

CInIb,  t1  iO.  J<"t  '-'dy.  Sn  SiiuUhIi'  SirtH  or  MaHHiJi.p.  U. 
TianHTOH  (T.  LAODSBt,  A  MANUAL  OF  PBARMACOLOOY, 
"    THERAPEUTICS    AND    MATERIA    MEDICA;    inelading   tb« 

Phnralur,  the  Pfajgiologioil  Antlnn  and  tha  TberapautioBl  Uaat  nf 

DruBa.     In  on*  ooloo  roluma  of  103:1  pagsa,  with  IHS  Uiualriilioni. 

Cloth,  ti  iO :  lanlher.  %f.  hO. 
QBYANT   (THOMAS).     TUB  PRACTICE  OP  6DROBRY.     Fourlh 

Amerieno  from  theroarth  English  editisa.    to  anaimpariml  o«Ibto 

Tolumc    of  11)10   p*Ket,    with    727   illuatrntion).      Cloth,   C"  iOi 

laathar,  ST  SO;  half  Rniaiii,  IS  W. 
DBTAHT  (THOMAS).     DISBASBS  OP  THE  BREAST.     FrtparUg 
■"     Sta  Smii  0/  CUnUal  MauHoJi.  p.  IS. 

DUMSTBAD  (F.  J.)  and  TAYLOR  (H  W.)  THE  PATHOLOOT  AND 
■^    TRKATMENT  OF  VENEHKAL  DISEASES      Fifth  edition,  ta- 

viiad  and  rawritlen,  wllh  uinny  nddltlDDi,  by  R    W.  Taylor,  H.D. 
landioma  Sto.  •dI.  of  SOB  pagaa.  with  l»8  lllaatrntkni,  and 
DDD.lithoKraphioplntagaonlaininE  13  Bgurca.    Cloth,  |4  IS  i 
|fi  75  ;  Tir;  handaome  half  Ruaaia.  tfl  2i. 
AASOIILLBBI£B'EAXI.ASOFV'ENEREAI..S**"Otri,LaklSB." 


LBA  BROTIIKBB  4  CO.'S  PCBI.CCATIOHS. 


RtQdrDUand  PracIEtiDHfrs.    Neo  rdiliDn.    InnaeSro.  tsI.  af  SSO 

fSet.  with  TOT  illue.  Cloth,  U  :  laathrr.  $1 ;  hairRDMi*.  fi  i«. 
-DnTLIH,  {HENBT  T.)  DISBASBS  OF  IBB  TONOUB.  In  one 
^     pDckPl-siie  ISmo.  vol.  of  4*6  pp.,  with  8  ool.  pIsUi  ud  >  ooodonu. 

Limp  cloth,  t^  iO.     Bv>  Sirttt  ef  Ctiniait  MantiaJt,  p.  13. 
pABPENTER    WM.  B )     PRIZE  ESSAY  OK  TUB  OSK  OF  ALCO. 
^    UOLIC  LIQUORS  IN  UBAITH  AND  DISBASE.    Nan  Ediliin, 

Hith  a  Prefieg  b;  D.  F.  Condit.  U.D.     One  ISma.  rolnmc  af  ITS 

pne's.    ClQth.flOdeDli. 
PRINCIPLES  OF  HUMAN  PIITSIOLOOT.    A  nnr  Americra, 

from  lh>»igh[hEngi: 
QARTEB  (B.  BBODEITELL)  AND  FBOST  <W.AI1AH8)     OPUTQAI^ 


MIC  SORGKRY. 


pHAPUAN IBBKBT  C ] 


t  12in< 


.  of  67/», 


alMoH 


e  of  kbu 


r,  p.  IS. 

,   MANUAL  OF  DIET  IN  IIBALTD    AND 

lUnnirfirn.  vol.of.lUJ  imgei     Clolh.  II  7*. 

*  TREATISE  OS  HUMAN  PHYSIOLOQT. 

of  about  BOO  p«g*»,  profaaslj  illoilfMsd- 


pHABLBS    (T.   CEAHBToril).      THE    ELEMENTS   OP    PHYSIO. 
'-'     LOOICAL  AND  PATHOLOGICAL  CHEMISTRY. 

•oms  of-uvo  tolums  of  4M  pJigo,  fitb  SH  woodcnu  and  ont  eolar*d 

pinte.    Cloth.  3  SO. 
pHDBCHIiL    (FLEETWOOD).     ESSAYS  ON    TDE   POERPEBA^ 


an, 

ND     ^^ 


FKVBR.    In  oneocfuvo  voliiine(>f  4Mp(vgM.    Clolh. {II 
pLABEE  IW.  B.)   AND  LOCBWOOD   (C.  B.)      THE  DISSECTOR'S 
^     MANUAL.    Inons  llmo.  Toliidieor3»e  pngu,  with  ««  ill 

Cloth,  ti  &a.     S»  SltijhHli'  Srtiti  Bf  Manuali,  p.  14, 
pLASBEH'B  QUANTITATIVE  ANALYSIS.    TtnofUled  by  EJg.r  F- 
*-'     Smitli,  Ph.D.  iDOn*  lima.  Tat  01334  pp  .with  SR  lllae.  Clotb.fS  DO, 
pLELAND  (JOHN).    A  DIRECTORY  FOR  TUE  DIBSECTION  or   ' 
^     THE  HUMAN  BODY,    In  en*  iSmo.  tol.  of  178  pp.    Clolh.  It  tft^ 
pLOnSTON  (THOMAS  8.)      CLINICAL   LECTURES   OH    HEKTA^ 
^     DISEASES.    With  tn  Ahi<tT«ct  of  Liwa  of  C,  6.  dd  CaMaij  ofiha    * 
InBsne,  h;  C.  T.  Foleom.M.D.     In  on*  hftDdiomeooUTO  Tol.  otStt 
piigM,  illDBtrKlsd  wi'h  waodenta  and  8  lithograpbie  plate*.     Cldb. 
t4  on.     Dr,  Fuliota't  Ahiirari  it  alio  rnmithad  teparalal;  in  on* 
oclnro  foluma  of  1(18  png««.     Clotb,  t\  SO. 
pLOW£a<FBAHBl.    AN  ELE.MENTARY  TREATISE  014  PR ACTI- 
^     CALCHEMIBTRYANDQt7ALITATIVBlN0RGAK!C  ANALY- 
SIS.    New  AoiisrioBn  from  tha  fourlh  Enellih  edition.    In  ana  hnnd- 
Home  12iua.  •olume  of  SS7  psgra.  with  hi  lllatlrntloni.    Cloth,  %i  M. 
pOATB  (lOSEFH),    A  TREATISE  ON  PATHOLOGY.     In  oat  vol.  of 
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Third 

COLEMAN  (AtrBED),    A  MANUAL  OF  DENTAL  SUROBRT  Al 
PATHOLOGY.     WilhNoUf  «n1  AddilloB»lo«daplil        " 
Prietio.    By  Tbot  C.  Sl^llwii-rn.  M  A.,  M.D„  D.D.fi.  i 
toma  Bvo.vol.ct^llpp  ,  with  33"  " 


1.BA  BROTHERS  &  CO.'S  PUBLICATIONS. 


QOKOIEID.rRAHCIS).    A  PRACTICAL  TKEATI6E  ON  THE  DIS. 

^  EASES  OP  CHILDREN.  Sixth  edition,  r>vi»d  and  cnUr^Fd.  Id 
one  large  Bio.  vol.  af  7IB  pa^sn.     Chilh,  tb  2S;  leather,  Sfi  16. 

nOOPKR(B,B.)LECTURE,SONTae  PRINCIPLES  AND  PRACTICE 
-'^     OP  SURdERV.    InonelnrgeSvo.irDL.DrTST  pagei.    Cloth,  12  00. 

nOBNIL  (T.)    BYPHrUS'ITS    MORBID  ANATOMY,  UUOBOSIS 

^  AND  TREATMENT.  TruDBlated,  with  aolei  tnd  itddiLioa*.  b;  J. 
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V'lHO  (A.  r  AJ      A    MANUAL   OF    OBSTBTHIOfi. 

edition.     In  one  ISma.  *olam«  of  373  pujtM.  with  tOS  illanmla*i 

Cloth.  »2S4. 
^LBIN  [S)      EL8MKNTS   OF    BISTOLOGT.      In    ddb   poel 

linio,  YotuniB  nf  .t«0  p*g»,  wilh  181  aDgraTlngf.      Clolb. 

8m  Stuit'aU'  Seiiti  of  Manualn.  pugo  1 1 . 
TAHDIS  (HZUBYO)     THE  UANAOKMENT  OP  LABOft. 
^     haadnomt  lima,  vManic  or  X«  pngfu.  with  28  illui.     Clotb.  fl  T|| 
TAROCHEfB.)    TELLOWFEVe:R.    In  two  3Ta,Ta1>- orUMpagi 


rSED.MONI. 

T  AURENCE  (J,  2.)  AMD  MOO 


vol.  of  leo  pagag.    Cloth.  S3. 
BOBEBT  0.)     A  HaRDT-BCK 
OF  OPHTHALMIC  SUROERY.     SmouiI  aditlon,  nrlaad  hj  Mr. 

I/aoreiiFs.     InoneSTo.  vol.  pp.  227,  witb  M  illui.    Clolh.  <]  T». 


ToJum«  of  iOi  paget.  with  9S  illaitrationi.     Cloth.  $S  iO. 
TEAfHEIlRTC,)  SUPERSTITION  AND  FORCE  i  ESSAYS  OK  TUB 
■'-'    ff  AORR  OF  LAW,  THE  W  AOKB  OF  BATTLE.  THE  ORDEAL 

AXD  TORTURE.     Third  rlltion,  IfaorDngbl;  ririaed  and  gnaUj 

■mlarged.   iDoBehandiouif  royal  llmo.  rol.  pp.  S6Z.    Clotb. 13)^ 
STUDIES  IN  CHURCH  HISTORY.    The  Ria< 

Pnwer-Binpflt  of  Clergy— Eiooromunioalion.     ] 

one  hAndonme  ISnio.  rol.  of  Ui  pp.    Ctotb,  f  2  iO 
AN  HISTORICAL  SKETCH  OF  SACERDOTAL  CKLtBAlU 

IN  THE  CHRISTIAN  CHURCH.     See  on  d  edit 

eoineonlRVD  Tolume  of  BM  f'gei.     CInth,  (4  S 
TEE  rHENRYl  ON  EfPHILIS.     In  do*  Bto   Tolume  Of  U«  p 
■'-'     Cloih.tl2i. 

TEHMANN  (CO.)  A  MANUAL  OP  CHEMICAL  PHTStOLOOl 
-"  In  ..nc  Svo.  vol.  of  327  pages,  with  41  woodeata.  Cloth.  (2  H.  j 
TEISHMAN  (WILLIAM).     A  SYSTEM  OF  MIDWIFERY. 


ing  the  Diaeiuea  of  Pregnaiia; 


Englii 


•  PaerpernI  Stale. 
tion.    With  additi 


J.  S.  Purrj.  M.D.     In  ons  ocUto  volntne  of  740  pi 
illiutcaliona.     Cloth,  «4  60;   leather,  tS  id  ;    half  Uuaia.  >«. 

T  nCAS  (CLEMENT).     DISEASES  OF  THE  UBBTHRA.      Pnjmrtag. 

■^    Bee  SrHH  of  CliHtcai  Manuall,  p.  IS. 

T  ODLOW  (J.  L.)    A  MANUAL  OF  EXAMINATI0S6  UPON  ANAT- 

■'-'     OMY,  PHYSIOLOOV.  SUSOERY.  PRACTICE  OF  UBDICIHj 
OBSTETRICS.  MATERIA  HKUICA.  CHEMISTRY.  FDAR 
AND  THERAPEUTICS.    To  whieh  ii  added  ■  Mwlieal  Forn 
Third  edition.     In  one  rofal  IIud.  Tolame  of  SIS  pag*a,  oltb  i| 
wooJouli.     Clolh,  tai&i  lenther.  fA  7S. 

TYONS  (ROBERT  D.)     A  TREATISE  ON  FEVER. 

■'-'     -..Inioe  of  3(12  pagce.     Clolb,  $2 
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IkirAIgCB  (JOHIT  H.) 
■"*■  IC4.      Nfwadilinn. 

irilh  142  bcantirul  II 
lirUlSH  IHOWABD)- 


DIBEASE8  OF  THB  JOINTS.     In  oi 


Clotl 


92.     J,., 


■eadg.     Brt  Srri,,  of  CIi>.iml  laaH 


For  Iha 

>•  of  M3 

psgei.     Clatb.  SI  75- 

lUTEIOS  rCHAS.D.}   ON  THE  NATURE.  SIGNS  AND  TREATMENT 

OF  cniLDBED  FEVER.    In  oneSTO.Tol.nf-IIB  pngta.   Clnlh,  It. 

lUrilLER < JAHESI .  PRINCIPLESOF  SUROERY.  Pnurth  Ancrlokn. 

nSSpogei,  with  SlOilluftriiKuna.     Clotb.  ti7i. 
JJILLSE   (JAIIE8).     THE    PRACTICE   OF    SPBUERY.     Fonrtb 
AmarUan,  fron  tha  Intl  EdlnbarEh  edition.     In  ona  large  ogUtO 
volume  ofSSSpiigei.  with  311  illuKlrallnDi.    Cloth.  9. t  7b. 
lUpTCHELL  (B.  WEIR).     LECTtlRKS   ON   NERVOUS   UlSEABEE, 
■"^  ESPBCIALLT  IN  WOMEN.     Beoond  eailion.     In  ona  llaio.  »ol- 
nma  <if  3X8  pugel.     Ololh.ll   75. 
ORBIS  (HBSRT).     SUROICAL  DISEASES  OF  THE  KIDKST. 
<uM,  and  B  ODlarad  plalel.     Clolfa,  $2  ». 


M°,»: 


gee  S.r, 


e/V. 


ivah. 


lUrORBIS  (HALCOLM).     SKIN  DISEASES:   InelndinsthalrDafinl- 
tian*.   Symptoma,   DiagnmiF,  ProgiiDt)<,    Morbid    AnaloiDj    ud 
Treatmant.     A  Manaal  lor  Stndenti  and  PiKtltionari.     In  on* 
ISmo.  tol.  or  3in  pagea,  with  lilu!ltmiana.    Cloth.  |1  76, 
lUriiLLEB  rJ.J     PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY, 
■*"■  In  onp  iirge  8.o.  fol.  of  M3  p^E".  "ith  "8  out..     Cloth.  »*  SO. 
WSItL  (JOHN)  AND  SMITH  (FRAHCI8  O.)     A  COMPEtJD:i!M  OF 
■"    THE  VARIOrs  BRANCHES  OF  MEDICAL  eCIENCB,    In  ooa 
bnndtome  ISmo.  volume  of  t7i  paget.  witb  314  voodouti.     Clotb, 
(4  :  Usther.  raiiad  bnndt.  «4  T5  . 
|TKTTLXSBIP'8  STCDBNT'S  OCIDB  TO  DI&BASB8  OF  TUB  ETI, 
''-w  (third)  edition.    In  one  ro;si  llino.  rolumaor  about  42apaBe*, 


.1 15n 


i  £YB. 


QWBN  (EDMUMD).    SCROICAL  DI&EA8ES0F  CHILDREN,    limo.. 

^     MS  pnget,  tl.'>woodi'Dta.  and  4ealaredplsIM.    Clotb,  |1.    See  Smai 
0/  Clinical  Manual.,  p.  II. 

pABBIBH  lEDWABD)     A  TREATIEEON  PHARMACY.   Wltbmanj 
FarmulieandPreteriptione.  Filib  edition,  eaiatgad  and  tboroDghlj 
fevii.d  b;  ThDiDiit  8.  Wiegiind.  Ph.Q.      In  one  o 
lUH.I  |.sge(.  <ritb  Z5T  illuitrationa.     Cloth)  %h i  lea 


I  tiiluide  of  tTI  png«t.     Cloth.  «!  to. 
.    ATBKATI3B0KMIDWIFEBY.    In 
0.  volume  of  mi7    pageg.    with  JH  eBgrnTlngi  and  ft 
Cloih,  %i  ill  j  Ubtliat,  %i  36.     Jim  ronJy. 
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>ri36pi>gM,    Cluth.Sl. 


BitratfoD*.    Cloth, 


31*  I 

'tsm 

farM  I 


BDROICAL  PATllOLOar 

RiihSllUus.    Glotb,  tt.     Bk  SiKdiaf  StrUt  6/  MoHuuh.  p. 

pICK    (T.    FICK£BIirG).      FRACTURBS    AND    DIStOOATIO: 

^     InoBelIa,o.Tolu,n.ofS30| 
Stc  Suriii  af  Clinical  MaHui. 

piSBIE  (WILLI4M).  THE  PRISCIPLBS  AKD  PBACTICB  OPsrR 

-''  QERY.  Id  odc  hmndtninc  iielnvu  ralum*  ofTSO  psgH.  nilt.  31* 
illuflmliona,    CIulh.lSTS. 

pLAYPAIE  (W.  8  )     A  TREATISE  ON  TflE  80IESCE  AND 

■*-  TICE  OP  MIDWIPKRY.  New  (foudb)  AmcriiliiTi  rrom 
Engliih  editioD.  Edilid,  «llb  tidditioni.  by  R.  P.  lluri 
In  ODS  Datara  Tolami  o(  ASS  pngei,  with  SOI  iroodauU  ■] 
pUtu.     Cloth,  ill  Uathsr,  IS,'  hiir  Ruiria,  raliid  bands.  fS  50. 

TUB  SYSTEMATIC  TBBATMENT  OP  NKRVB   PR08TBA 

XION  ANDUY5TERIA.    In  t>n«  l?iDO.  Tol.  oTST  |>iig».    Cluth.Sl. 

pOLITZEB  (ADAH).  A  TEXT  BOOK  OF  THE  EAR  AND  ITS  DIS- 
EASES. TrsmlnHd  at  the  Author't  reqDMt  bj  Jamsi  P»»ir*oo 
Cnxpelle,  M.D  ,  F.F.P.S.  In  ont  b«Ddt>oin>  oetaTo  tdIbid*  «(  800 
pxgrf ,  >iilb  267  oriKinal  illaetrnlioDi.    Cloth,  %{i  SO. 

pOWEB  (EEHBTj      HUMAN   PHYSIOLOQY.     In  one  1Siii».  mlnin* 

■*■     of  :iSfl  poget,  with  47  iltaitrsli 
Sftvi  a/ M.iKiiah   paga  U. 

pDKDY  ON  BRIQHTS  DISEASE  AND  ALLIED  AFJBOTtONS  OP 

■^      TTIP  Kinwirv     n-'—o,  288  pp  ,  with  18  bondnDina  illui.    Cloth.  II 
CLINICAL  CHEMISTBY.      In  oeo  ISno. 
'  iU  pogu,  with    IS  illuilntioni.       Cloth,  $1  60.     S*a 
Sr«il'ury  Srrui  0/  Manuat,,  page  14. 

-DAUSBOTBAM   IFBANCIS   H.) 


Clotb,  %l  i 


THE  KIDNE! 
PALFE  (CHARLES  I 


B' 


EHSEN(tBA). 


iaofa4n  pngec, 
mgly  h. 


Ibft4ptat 


Balh«r.t7. 


THEPBINCIPLESOFCHEMIfiTRY.   Hair  [iki 
ns  llmo.  TolDme  nf  about  S40  pagei,     Frrptirinf, 
PEYKOLDB  (J  EUGBELL)     A  SV8TEU  OF  MEDICINE     Edll 
■"    «ilb  Not»  and  Addition!,  b  J  Hekby  HiOTSioiuri.UD.    In 

id  doub[s-eolaiBn*d 


png»(. 


h3I7i 


»lTpr(> 


a.  |5;  iaathar.tai 


)  SO.     For  lali  by  nhKrijUt 

PREVENTIVE  MEDICINE.    In 
(4  -.  iMther.  $! :  balf  Rni.lt.  $S  M. 
pOBEBTS  lIOHB  B.)     THE    PRINCIPLES    AND    PRACTICE    OF 


lame  of  sbonl  iOU  paga*.  rolljr 


THE  C0MP8ND  OF  ANATOMY.     Fw  n 


IH  OagM.     Ump  olotb,  tb  eanb 


irolaoM  of  J 
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;    ■ROBEHTSfWILLIAH).  A  PRACTICAL  TRBATIBE  OS  URrNARY 

"     AND  RENAL  DISBASEG,  INCLDDINO  DRINARY  DEPOSITS. 

Foarth  American,  rrom  Ihe  faarth  London  eililinn.     In  ons  vtrj 

haodtomeSvo.  vol,  i>re09p«g»«,  with  Bl  illBBlrtillone.    Cloth,  |3  SO. 

-pOBsaTBOH  (J.  HceBEeOB).    PHTSIOLOOIGAL  PBTSICS.     In 


allni< 

Sea  .S(«. 


lolumi of  S:iT  pagu,  witb  210  illuBtmliaiii.     Cloi 


I 
I 


.-/JH<.» 


,  f  I  RO. 


wltb  tg4  llluatratii 
QATAOE    (GEORGE   H 


.*bl>:  tritber.  ffi  SO. 
IITY  AND    ALLIED  NECItOSES, 
PRACTICAL  AND  CLINICAL.    In  one  Umo.Toiume  of  S5I  pugva. 
ISIjpionI  ilJuttmKonf.     ClDtb,t2  00,     8t»  Seriti  u/ Chnical 


Man, 


J    13. 


OCHA7EB    (EDWABD   A.)      THE    ESSENTIALS  OF   UISTOLOQT, 
^^     DESCRIPIIVB  AND  PRACTICAL.     For  the  une  of  Studeou.     In 

one  h&Ddroaie  oelavo  (oluiae  of  240  pEgEa.  ititli  281  illuelrttioDB. 

Clotb.  tS  ib. 
OCHUITZ    ADD   ZDHPT'S  CLASSICAL  8EBIE8.     In  royal  ISmo. 


ADVANCED  LATIN  EXEBCISKS.    Clol 
TO  eel 


,00  o< 


hiirbon 


SALLDST.     Cloth. OOornli;  balfbaand.  TOeanti. 
KEPOS.     Cloth,  Oaoanta^  half  bound.  TO  sU. 
VIRUIL.     Ctocb,  S&eanlit  half  bound,  $1, 
CORTirS.     Clotb.SOoealSi  half hoond.UOcentl. 
QCHOEDLEBIFBEDEBICK)  ABDHBDLOCXlHERaT).  W0NDER6 
"     OF   MATURE.     An   elameniary    i ntroduation  to    the  S<i<snc«i  of 
Pbjiiiei,A«ronuiny.CheniiBtrj,MinornloKj.aeologj.Bot«nj.  Zool- 
ogy nod  Phyiioln^!'-    iDoneevo.ffol..  witbOTOlllm.    Clnlb,  $3. 
OCHBEIBEB  iJOSEFB),     A  MANL'AL  OF  TREATMENT  BV  MAS- 
^     SAOB  AND  HEXeODICAL   Ml^SCLE    EXEBCtSE.      Trantlnlad 
by  WnttsrMendaliun,  M.D  ,of  Xe>r  York.     In  onubandioma  doMto 
tolum?  of  174    pages,  with    IIT   Bna  angraiinga.      Clutb,    {2  7S, 

SEILER  (CABi).     A  HANDBOOK  OF  DIAGNOSIS  AND  TREAT- 
MEST  OF  DISEASES  OF  THE  THROAT  AND  NASAL  CAV- 

304  pugM,  ffitL  i;  illuitrnllona.     Cloth,  «1  75. 

SERIES  OFCLIMICALMANDALB      A  teriei  of  aothoriUtlie  mnro- 
graphion  impnrtanl  clinUal  nubji-ati,  in  llmo.  rolumea  of  about  SSO 

Har'>h  on  Diiwuet  of  the  Jvini!i  (ii! :  Morrii  on  Sorgloal  Dlieaiat 
of  the  Kidney  (S3.2S1;  Owen  '>n  Sargioal  Diseataa  otCbildran  l»2)  j 
Piek  <>n  Fraotarra  and  Digloeiitioca  (elotb,  tH  ;  Batlln  on  the  Tnogae 
(elolh,  f  S  iO) ;  Savage  on  tn<i.nily  und  Allied  NeDroBti  (cloth,  |3), 
■ndTntatoa  Inlattinol  Obalnietion  <oloth.t2).  The  follovingaro 
Inpran:  Hiil«hin»Dn  on  Syphilis  ^  Bryant  on  lbs  Breaat;  Broadbeo- 


and  Ana 


PdIh 


I  on  Di6< 


noKcei 


'lOpblbal 


le  Urethra;  B<illunlbaK. 


luthon 


urgery. 


0  LeotQ 


Sntov  (W.) 
and  Liiboratory  work  far        „  ... 

■peoiatlj  adapted  for  Studenln  «C  Pharmncy  and  Medicine  la  on* 
Bto.  TDlame  nt  110  pagrf,  with  IS  ttoodcnti  and  7  plaM*,  Urgily 
of  actual  depoiiu.     Cluib,  (3  00.      Alto  wlLbont  pUtH,  •>  M. 
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OKET  (FBEDERICC.)   OPERATIVE  SURaBRT     In  o 

^     ol  KAl  pngri,  with  SI  woudoati.     Cloik.  »»  3i. 

QLASEfD.D.)   DIPHTHERIA;  IT6  NATURE  ANDTREATHBNT. 

*^     6<i>oad«dilion.     In  one  royal  IZmo.  to),  pp.  IS8.     Cloth.  (1  lb. 

OMITH   (EDWABD).    CONSUMPTION;  ITS  EARLf  AMP  REMB- 

■^     DIABLE  STAflKS.     In  ons  3vo.  vol.  nf  »3  pp.    Cialti.tSSfr. 

QMITH  I J   LEWIS)      A  TREATISE  ON  THE  DISEASES  OF  I~ 

*^  FANCY  AND  OllILDIIOOD.  Sun  {liithl  edition,  [oind 
snlargsd.  In  one  Urge  Svd.  volume  orSST  pn«e>.  iritb  40  illu) 
tioni.     Clotb.  (4  5<l  I  leather.  I&  50  ;  Imll  Ruuia.  t«. 

QIDTH  (STEPHSNI.  OPERATIVE  SI7B0BRT.  Kes  (•■ooDd)  and 
thorouglilf  reviisd  ediiion.  In  one  mtf  baadioma  8to,  tolame, 
or  863  pngsg,  with  10U&  illaBlrationi.     Cloth,  g4;  leather.  (3.    Jut 

OTILIE  (ALFBESJ.  CHOLERA,  ITB  ORIGIN.  HISTORY.  CAUSA- 
"  TION,  SYMPTOMS,  LESIONS,  PHBVBNTION  AND  TREAT- 
MENT. In  DOS  baDdlome  l2ino.  vgluni*  of  1G3  piget,  with  achHt 
sboRing  Toutea  of  prBTiong  epidemics.  Cloth.  $1  ». 
QTILLC  (ALFRED).  THERAPEUTICS  AND  MATERIA  MEDICA. 
^     Fourlb  revised  edilion.     In  two  hudsome  ootBTO  TDlonMor  1' 

ptgei.    Ctotb,tlOi  lentber.tl!^  ver;  handiamehiiir  RqmU.  flft-^ 
QTILLE    (ALFRED)  &HD  HAISCB  (JOHN  M.)     TUENaTIOSAM 
"     DISPENSATORY;    Cont.ining  the  Nnloral  Hiilor;,  Cbenistfr|9 
Pb>rti.»x    Aetioni  ■DdUte.orMediciDo.     iDoludiDg  tbo»  rM-'fl 
ogniied  in  the  Uleat  Pb>rin»anp(eJs«  of  the  Uni 
BritiiiD  nnd  tiFrmftDj,   wilb  numetnui  refirenoea  to  lh<  FrenA 
Codei.    N»v  (fouTLh)  edition,  reviiied  to  dtilvftud  eali 
magnifiveDt  liapEtiil  ooIbto  volume  of  1794  pag«,  < 
tnte  engriivlngi  on  wood.     Clntb,  ST  SS  ;  lentber,  raig< 
Ttrj  hundiome  bftif  Kamiii.  railed  baoda  and  open  back.  (V      AIn. 
rurniebed  with  Read;  Referenoe  Thumb. latliir  lodai  for  |l  In  addl. 
tion  to  price  in  ikor  o(  the  above  atylH  of  binding.     J«M  rtaitf. 
OTtlDEHTS'  SERIES  OF  HANUALB.     A  eeriei  of  fiReen  Hanaali  bj 
"^     eminent    lescbers   or    einminera.      The   volamei   are    pocket    '     '~ 
l2uio>.  of  Fioni  300-^4(1  pngef.  profufelj  iituitrated,  and  bouiv 
red  limp  cloth.     The  following  volamei  maj  now  be  annonnocj f1 
Bruce'a  Mstrrla  Mediae  and  Tbrrapeutiea  ifonrib  ediLloDl.  |l  AB;f 
Trcvei'  Manaal  of  Snrger;    (monugrapbi  bj  33  leading  iargeoni|jJ 
3  loiuuiM,  eaoh  12  00 ;  Bell'i  Comparalire  Pbjaiolog;  atut  Anatw   ^ 
$Z  nO;  RoberUon'i  Phjiiologioal  Phjaiea,  ■::  00  ;  Qould  (  Sarglwd  ~] 
Dingnotit.  $S  DO;  Klein't  Blementt  of  Hiatologj.  tl  bO,  Fejiptr'a 
BuigiflBl  P.itholog}.  $2  00 ;    Travel'  Sargieal    Applied    Ana(«m7, 
ISDDi  Poner'a  HnmanPbyaiolug;,  tl  Ktl^  Ralfe'i  CI inieal  Chem la- 
try,  «l  aO;  and  Clarke  and  Loekwood'a  Obieotor'a  UeDual.  »l  SO. 
The  fulinwing  rolumaa  are  id  prei-a  :  Bellamf'i  Opvratiir*  Sarftrjr, 
Pepper'a    Futenaio     H^dkine,    and     Curnow'a     Utdieat    Applli 
Anatomy. 

OTIUSON  (LEWIS  A.)      A    PRACTICAL    TREATISE   OS    TKie.fi 
"     TURUe.     Inonehnodaome   oetnTOvolameot  iS4  p 
.    CiDib.Sl  7fi|  laalbar.ta  VS. 
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OTIMEOlt  (LEWIS  A.).    A  MAN0AL  OP  OPEBATITS  BCRQERY. 

*^  Nflw  tilitioti.  In  ant  rojr'aJ  limo.  TDlams  of  SOS  p>E**.  "ith  343 
llla>tr*tiDD>.     CInlh.  92  SO. 

QTOSES   (W.)     LECTURES   ON    rBVBB.     In  ana  8to.   Tglnm*. 

^     Clolh.JJ. 

OTUROEB    (OCTAVIDS).    AN   ISTRODUCTION   TO  THE  STUDY 

'^     OF  CLINICAL   MEDICINE.     In   one  ISmo.  val.    C]..lb,»tSS. 

rrAKN£B(TH0»AgHAWK£S1.   A  MANUAL  OF  CLINICAL  MED]- 

■*■  CINE  AND  PHYSICAL  DIASNOSIS.  Third  Aiaericsn  frum  tha 
gccnndreTisid  BugluheditloD.  Eililsd  lijr  TilburjFoi,  M.  D.  Id 
DDehBIidliDmelSmo.  rolDmBi>r3B2pp.,wit1i  illus.     Cloth,  $1  60. 

UN  THE  6I0NS  AND  DISEASES  OF  PREGNANCY,    From 

theiacondEngllibadHioD.  In  aac  8lo.  lolDmenr^eO  |>ng(>,  wilb 
four  colorad  pUtei  and  naiocroDi  woodooU.     Clutb,  14  Si. 

mATLOR    (ALFRED   S.l     MEDICAL  JURIEPItUDENCE.      Eigbtb 
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